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FOREWORD =
1

AUERBACH Corporation was awarded a contract (Contract Number

SD-219) by the Office of the Sccretary of Defense to perform a com-

prehensive survey of the RDT&E personne!l in the Department of i
Defense to determine how these individuals acquire and utilize tech-

nical and scientific information in the conduct of specific tasks i
associated with their work.

The study was conducted under the sponsorship of the Advanced
Research Projects Agency, Office of the Secretary of Defense; ad-
ministered under the direction of Mr. Ired A. Koether, Director, i
Technical Information, Advanced Research Projects Agency; and i
4

directed by Mr. Walter M. Carlson, Director of Technical Informa-
tion, Office of the Director of Defense Rescarch and Engincering, )
Department of Defense. -

In addition to the AUERBACH staff utilized in performing this study,
outside consultants were employed in specific areas. Dy, John

de Cani, of the Statistics Department of the University of Pennsylvania,
provided consultation in the statistical aspects of the study; Dr. Herbert
Menzel from Columbia University provided inputs for the suvvey
design: and Dr, Robeyt Sleight and Mr, Kenneth Cook of the Applied
Psychology Corporation  were consulted in the use of interviewing
techniques. : :

The veport is preserted in two volumes. Volume 1 consists of three
sections entitled: Management Report, Conduct of Study, and Atml}«‘sis‘
of Dnta, plus four appendices entitled: Swdy Execution, Diseussion ana
Results of Survey Questions, Bibliography of User Studies, and Glossary.
Valume 11 consists of three seetions entitled-  Interview Guide Handbook,
Computesr Progeam Documentavion, and Statistical Tables.

NOTE:

The detafled dain eollected, supplementary comyates primtauts,
and the computer programs develaped o compile and tabulate the data
have been delivered to the Department of Defense.  Persoas interested
in these items shouid cotitact: ' '

Director of Techutical Informalion

Qitice of tie Director of Defeuse Researeh
and Enginesving ‘

The Pentagon

Washingier, D.C, 20301

o
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SECTION I. MANAGEMENT REPORT

1.1 INTRODUCTION

The Importance of Scientific and Technical Information

The acquisition, use, and creation of scientific and technical information
is an integral part of the research, development, test, and evaluation (RDT&E)
process. Information is an essential raw material and generally the output of this
process. Within the Department of Defense (DOD) alone, approximately seven billion
dollars were spent for RDT&E during the 1964 fiscal year. Engaged in this massive
cffort are some 36,000 scientists and engineers within the Department of Defense
and an even larger number in industry. It is therefore not surprising that DOD, the
largest sponsor of research and engineering, should be paying increasing attention to
the manner in which scientific and technical information is acquired, processed,

packaged, delivered, and used by its engineers and scientists.

The Information Problem

The "information problem" is generally attributed to the exponential growth
of the technical literature. In reality, there are a series of information problems
affecting different groups at different levels. For example, the librarian and docu-
mentalist are faced with the problem of managing this rapidly growing volume of
information. Users are faced with the problem of having to be more selective in

" their information intake. The tecnnical man no longer can keep up with all the litera-

ture in his field, nor even read all of the material which may be relevant to a particular

task.

Further, each time a new technology goes through a period of rapid growth,
the edges of disciplines appear to become more blurred, whole new areas spring [orth,
and the semantic distortion among author, systems of storage and retrieval, and user
become more and more involved. Under such conditions, the technical man is fre-

quently unaware of prior work and repeats tasks which have already been accomplished.

1-1




The magnitude and importance of the information problem have resulted
in the establishment of a number of new information activities. Most of these are
oriented around the announcement and distribution of documents — usually technical
reports. More recently, the emphasis has shifted to technical information analysis
centers which also perform the functions of evaluation, correlation, and synthesis
of information.

It is not at all clear, however, that these information activities are, or
will ultimately be, effective solutions to the information problem since the needs of

the ultimate user are not adequately understood.

The present situation is vividly portrayed by Alan Rees of Western

Ruserve Unlversity in an article in Information Retrieval in Actmn:( )

" ae information retrieval field has been plagued for many

. ~1ts Dy ousy people spending large sums of money, de-
signing — or attempting to design — phantom systems for
non-existent people in hypothetical situations with unknown
needs. It is not surprising that large numbers of theorists,
hardware peddlers and promoters have ignored the user,
with the result that the needs of users are conspicuously
absent in many discussions on system design and operation."

The goal of future information systems should be to provide the right infor-
mation to the right person, in the right form, at the right time, and at his work
station. To achieve this goal, it is first necessary to define the user's need for ac-
quiring and utilizing technical information.

Previous User Studies

User needs are neither broadly kmown nor well understood, despite the
fact that numerous scientific and technical use studies have been conducted and ra-

ported in the literature. The Bibliography included in Appeandix C of this Volume lists

(1) Rees, Alan M., "Information Needs and Patterns of Usage." Information
Retrieval in Action, Western Reserve University, Cleveland (1963) pp. 17-23.

W e
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nearly 700 titles of references dealing with earlier or contemporary user studies.
While a majority of these studies appear to have been well conducted and have pro-
duced valuable information for specific purposes, they do not, individually or
collectively, provide sufficient general criteria for defining the specific information
needs of any broad segment of the DOD RDT&E community.

There are a number of reasons for this:

(1) A large number of the studies were conducted for
specific purposes in urique environments; e. g.,
studies concerning the journal reading hahits of
various groups, the frequency of use of a particular
library, the readership of specific publications and
the media or channel used to acquire information.

(2) Many of them have beea concerned only will
scientists in a research atmosphere, usually in an
experimental laboratory environment.

(3y  Few studies have been concerned with engineers,
particularly those with a product or administrative
vrientation.

(4)  Most ot the studies have conrentrated on the users'
information needs in terms of the types of packages
they use, e.g., journal, rather than the information
they need.

(5) Wide differences exist in the sampling, interviewing,

and data analysis techniques used, making correlation
of results difficult or impessible.

Consequently, few of the studies provide a reliable base for extrapolation

to general conclusions about the information needs of the DOD RDT&E community.

1.2 STATEMENT OF STUDY OBJECTIVES

The primary objective of the DOD user need study was to colleet and analyze
a statistically significant data base on how DOD scientists and engineers presently
acquire and utilize techmical information in the performance of their tasks,




The data base would serve to answer such questions as:

quoted below:

®  Who is the user ?
® In what technical activity is he engaged?

® What is most frequently the first source to which the
DOD technical maan turns for techanical information ?

®  What class of information does this technical man
use?

® How much of the available relevant information does
he want?

¢  Does he need a detailed analysis of the information?
® How quickly does he need the information?

® Does he tuve difficulty finding information?

Scope

The scope of the study is defitied by Article I of the contract schedule as

"ARTICLE I. SCOPE. Tne Contractor agrees to
conduct a study relating o t¥~ availability of scientific infor-
mation to technical personnel invelved in defense activities.
in connection therawith, the Contractor will perform the fol-
lowing tusks:

"1. Estabiish objeciives, procedures, and ground rules
under which the study is t . “e made throuph liscussions with
the personnel of the Office of the Direcior of Technical Infor-

mation, Office of the Direct~r of Defense Research and Engineevin.,.

"3, Analvze the j opulation under study using tab cards
and other data pivovided by the Department of Defense, and
develop sampling procedures and design the sample size,

"3, Develop for the materview survey, necessary guides,
procedures, materials, and aaministrative controels, and
train interviewers in cooperation with JOD personnel, if
deewed necessarcy.

14




"4, Select and train the survey team. The Department
of Defense may, at their option, include up to five (5) DOD
personnel in the training program.

"5, Conduct at least one pilot survey of the fifty (50) or
more interviews of DOD scientific and technical personnel
within the Washington, D.C., area. Additional pilot surveys
of up to two hundred (200) interviews may be conducted, with
the approval of the contract scientist, as required, to properly
prepare for the main survey.

"6, Analyze the results of the pilot surveys, revise the
interview guide and procedures as required, select the specific
people to be imerviewed according to the sampling procedure,
and make final preparations for the main survey.

", Conduct a survey of DOD scientific and technical
personnel according to the procedures developed in the above
tasks. Contractor shall conduct not less than twelve hundred
(1200) interviews. The total number of formal interviews,
including pilot and main study, will not exceed eighteen
hundred and fifty (1850).

8. Under the direction of the Director of Technical
Information, perform the preliminary analysis of the survey
results which will provide the basic statistical information
and a summary of the nonquantitative results.”

The study was not intended to develop specifications for a DOD-wide infor-
mation system. Such u task would necessarily require many additional types of
information which are far beyond the scope of this effort, It was intended, however, to
be a lirst step toward this larger goal, as it forms the basis for further anclyses and
investigations into the information processes and needs of the RDT&E community
within the Departmeunt of Defense.

1.3 DATA BASE DEVELOPED

A scientifically designed survey methodology was employed to gather data.

A random sample of 1,375 DOD RDT&E persounel was selected and interviewed by the
survey team. From the sample data, 1 large data base was compiled. This data is
available in several forms.
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(1) Approximately 600 selected tables which combine
answers to either one, two or three questions viewed
together.

(2) The completed interview guides, as submitted by the
survey team interviewers,

(3) Coded data from the completed interview guides
stored on standard EAM punched cards.

(4) Coded data from the completed interview guides
stored on magnetic tape, which is capable of being
run on the IBM 1401 computer. Numerous tables of
analyzed data, which combine answers to either one,
two or three questions viewed together, are also
avaiiable on magnetic tape.

(5) Standard EAM punched cards containing narrative
responses to selected questions.

Various computer programs were prepared and used for statistically ’
processing and formatting the data. The data and programs are available for further

investigation and analyses.

1.4 FINDINGS

The following findings represent some of the more significant statistical
results obtained from the data. TFor case of presentation, some of the data categories
have been pooled. Detailed breakdowns of the data are presented in Section I and in
Appendix B.

RO IR VSRR

Characteristics of the Population

Little data was available prioy to this study about the characteristios of the
DOD RDT&E population.  This was one of the primary reasous for using a random rather
than a steatified sampling technique.  The use of a random sample has produced a
comprehensive picture of the RDT&E population.

The educational background of the DOD RDT&E population is heavily oriented
towards the engineering sciences, with 31 percent of ali degrees within the field of
engincering.
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The population is well educated as 90 percent have at least a bachelor's
degree and 25 percent have an advanced degree. The educational distribution of the

population is shown in Figure 1-1,

65%
BACHELORS

7%
MASTERS 8% 10%

l PH.D. NO DEGREE
N N

Figure 1-1. Highest Degree

The population is primarily civilian with only 15 percent being military.

The median age was found to be 40 years.

Consistent with the educational background, about half of the iob classifi-
cations (MOS) are in engineering and one quarter in the physical sciences. The dis-
tribution of technical activities in which the DOD RDTRE population is engaged was
found 10 be as shown in Figure 1-2.

57%
DETAILED
ENGINEERING
OR SCIENTIFIC

29%
TECHNICAL

TECHNICAL .
ADMINISTRATION 3%,

Figure 1-2. Type of Activity
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Characteristics pf the Tasks

The DOD technical population was found to be engaged in a broad spectrum

of technical activities in all scientific fields, with the major emphasis in the engineer-

ing sciences.

Most of the task assignments identified involved relatively limited effort
(i.e., less than one man-week); the more extensive tasks were generally research-

oriented. The technical character of the tasks was distributed as shown in Figure 1-3.

50%
DEVELOPMENT

13% RE nﬁgfuw
RESEARCH 'gaunt v, 7%

CONTROL OTHER

Figuce 1-3. Kind of Task

The major output of a task was more frequently a finding or recommenda-
tion rather than a decision. The distribution is shown in Figure i-<4. The primary
mode of presenting task results was in writing (68 percent), as compared to oral or
any other form,

42%
FINDING 36%
RECOMMENDATION

18%
DECISION
4%
NO ANSWER

Figure 1-4. Major Output of a Task
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Characteristics of the Information Acquired and Used

The major emphasis in the study was on the characteristics of the infor- _
mation acquired and how it was used, The more important findings in this area

are as follows:

(1) Classes of Information Used. The most frequently used
category of information can be termed "enginecring
data," particularly the class entitled performance and
characteristics and specifications (42 percent).

The relative usage of all the various classes of infor--
mation in the completion of the sampled tasks is shown
in Figure 1-5.

s PERFORMANCE AND CHARACTERISYICS,

SPECIFICATIONS

, DESIGN TECHNIQUES, EXPERIMENTAL

: PROCESSES, PRODUCTION PROCESSES

: AND PROCEDURES, AND TEST
PROCESSES AND PROCEDURES

UTILIZATION

TECHNICAL STATUS
CONCEPTS

MATH AIDS AND FORMULAE
RAW OATA

4 COST AND FUNDING
OTHER

4 Figure 1-5. Distribution of Classes of Iternation Used

The distribution of information by elass, as shown
above, appears to be fudependent of efther the char-
acteristies of the task or the characteristios of the
person nterviewed. That is, the relative disiribution
by class does net sigaificantly vary with the person's
MOS, the type or field of the task, the longth of task,

¥ < or the task outpul. There are a tew minor variatisns

i : to this genera! finding in the fields of ordnance,
med’eine, rosearch, and aireraft, which arve discussed
in Section Ll :

—

P

1.9




(2) Volume of Information Used (Recall). How much of
the available material was the user exposed to for a
given task related information requirement? Only oc-
casionally (16 percent) did he see (or believe he saw)
all of the available material (see Figure 1-6).

36%

ONE ITEM OF 349

AVAILABLE A 16%

MATERIAL SAMPLING ALL THE y
AVAILABLE 7%
NATERIAL NO ANSWER

NOTHING

Figure 1-6 . Volume of Information Used

(8) Search Aids. Would the user have found title
listings or abstracts useful to read first in order
to select chunk* material to read in detail ?

This question was asked only if the interviewee
indicated a need for a lnrge volume of information
on the particular chunk. The specific responses
to this question were distributed as shown in
Figure 1-7.

53%
SEARCH AIDS
WOULD BE 31%
USEFUL  SEARGH AIDS
| WOULD NOT
16% BE USEFUL.

ALREADY USE
SEARCH AIDS I

Figure 1-7. Utility of Search ~ids

* A chunk is the smallest unit of task retuired information
which would lose its identification and meaning with re-
spect to the task if segmented further.
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(4 Retrieval Time. Information was generally obtained in
less than the allowable time, as shown in Figure 1-8.
For example, in only 18 percent of the cases was .he
information needed in less than one day, whereas it was
actually obtained in less than one day in 41 percent of
the cases.

80
76
L PERCENT OF CASES Vs.
ACTUAL RETRIEVAL TIME
60 N T >
- 57
50
PERCENT — 4
CF a - < —+
CASES PERCENT OF CASES Vs
CASES — MAXIMUM ALLOWABLE
RETRIEVAL TIME

|11 1 4t 1
0 \ DAY | WEEK IMONTH 3MONTHS _ OVER
3MONTHS

RETRIEVAL TIME

PERCENTAGE OF CASES IN WHICH
INFORMATION WAS OBTAINED N
LESS THAN THE ALLOWABLE TIME.

Figure 1-8. Retrieval Time

L

These distribations appeared to be independent of the
media in which the information was ebtained or desirved.
The time requirement observed may not be too signifi-
cant beesuse people tend to adjust their time require-
ments for infermation to the existing system.
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(6) First Source of Information. In more than half of
the task related searches, RDT&E personnel utilized
colleagues, personal files, and local departmental
sources as their first source of information as illus-
trated in Figure 1-9. Furthermore, regardless of the
first source contacted, this source completely satisfied
the particular information requirement 39 percent of
the time. Thus, a convenient and responsive external
first source is an important element of the RDT&E
information system.

LIBRARY and
INFORMATION CENTERS ASSIGNED TO SUBORDINATE
NO ANSWER
(5%) (4%)

(Usuoily no external
MANUFACTURER first source required )

or SUPPLIER

(5%) R /
consu:.mms \ 3?195"1’%»(
(%) (H%)

’//////f//////lll///////l////lllll/l/ll//mum,,,, fs

Figure 1-9.  First Source of Task Related Information

{6) Medin.  Ovial communication was found te be a
signiticant vehiele for acquiring task related infor-
mation. Nearly 30 pereent of all sueh information
was acguired by this medium. * This is consistent
with the findings that a colleague is an important
first source. The technical report, which provided
16 percent of the information regquirements, was
the most frequently used written medium,

1-12
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(7} Depth of Information. Depth was defined as either a
"once over lightly,” such as a bibliography which
provides indicative absiracts of possibly relevant
documents, or a "detailed analysis," such as a com-
prehensive state-of-the-art review of a technical
field. A "specific answer" was defined as a sub-
category of "detailed analysis. "

It was found that the user far more frequently required
a "detailed analysis" or a specific fact than a "once
over lightiy" of a subject. Figure 1-10 shows the
distribution for the depth of information received

and wanted.

DETAILED
ANALYS!S
ONCE 43% 36%
OVER \\  SPECIFIC
LIGHTLY . ANSWER NO
18% 5%, 21% 22% ANSWER
\\‘ l7°°\ '°/O
N\ NOTHING

DEPTH OF INFORMATION RECEIVED
W DEPTH OF INFORMATION WANTED

Figure 1-10. Depth of Information

Use of DOD Information Services

Several questions were directed specifically to the use of DOD information
servicos, It was fowad that these services were usad by only about half of the popula-
tion, and were vavely relied en as a fiest swiree of information.  The RDTRE por-
sonngl who atilized DOD miormation centers were generally satisfied with the sevvive s
they received. A considerable propovtion (21 porcent) of RDTEE personael weve un-
aware of the existerce of the Defonse Documentation Center (DBCY. A stiwilav propor-
tion {19 percent) were unaware of the existénce of any oie of 33 speettied DOD
specialized information centers. It was observed, owever, that many users may
have avtually atilized the sevvices M‘u\"idwl by these ovganizations without being aware
that they were doing so.  Loceal libraries secure services for a user from DDC or
DOD information analysis centers and semelimes civeuhite tieir carrent awarencss
materials, such as DDC's Technigal Abstract Bulletin {TAB), i other tan their
original form. As a vesult, the usc: may uol know that this infermation camie {rom
DDC. '
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Satisfaction With Ability to Obtain Information

The majority (67 percent) of DOD RDT&E personnel stated that they had
no serious trouble obtaining or locating information needed to perform or conclude
their tasks during the last year.

It is significant, however, that as many as 27 percent of the population
gcated that they did have problems in obtaining or locating information. One com-
monly encountered suggestion, by the respondents who did claim to have information
problems, was that DOD publish and distribute a directory or register of the R&D
effort currently under way throughout DOD.

1.5 CONCLUSIONS

The above findings represent the most significant staiistical results of the
study. They have been presented essertially without comment or interpretation.
The conclusions which follow attempt to interpret both the meaning of some of these
results and their signdicance to DOD.

The reader may observe that many of the findings and conclusions drawn
from this study are in agreement with widely held intuitive opinions of many knowi-
edgeable individuals in the information field. The daw developed in this study condirms
and answers once and for all many of these opinions, and, thereiore, takes them out
of the realm of conjecture, A

Importapce st Engineering Duta

o—as W Ay

The universal use of engineering date throughout the LDTEE community is
A measuve of its importance to the RDTEE eifvit. It is particularly notewnrthy vhat
forty =two percent of the users required speecifications and performance and characicy-
isties data fn support of their tasks. Continued improvement of the wethods o
preparation, acquisition, classilication, indoxing, storage dissemination, rvtrieval,
and corvelation of such engineering data is elearly varrantsd, '
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Sigmificance of Local Environment

The user tended to rely hieavily on his local environment (51 percent) as

a first source of information, which completely satisfied his particular information
requirement in 39 percent of the cases. This finding tends to confirm the existence
and significance of an informal information system consisting of the user's personalfiles,
his colleagues, and other local sources of information. The features of this informal
information system, which the user apparently considers important, are: convenience,
responsiveness, and the ability to conduct a dialogue (interplay and feedback). The
user apparently wants to deal with a system wherein he can p >sonally explain, clarify,
and modify his requirements, and he can expect in response the right information in

the right amount, in the right form, and in the time required.

The fact that local sources of information are heavily utilized may also in-
dicate that DOD is weil managed in that it properly assigns tasks to that organization
which has adequate baciigrounc und experience to achieve the desired {echnical

objectives.

Importance o1 the Information Analysis Function

The high proportion (68 pcrcent) of requirements for either a "detailed
analysis" or ''specific answer,' rather than a "once over lightly'" (15 percent), under-
scores the importan:-2 of the informntion analvsis function. The user apparently ants
a detailed analysis or specific answer more c¢ften than a series of abstracts to docu-
ments which may be relevant to his question. The recent emphasis on the establish-
ment of additional formal DOD information analysis centers, .s evidenced Ly DOD

instruction 5100,45 entitled Centers for Anclvsis of Scientific and Technical Information,

indici.tes a v ccoguition of the importance of this funciien,

Use of the I rmal Information System

It was found that th- components of the DOD formal information systwem (tech-

nical libraries, DOD information anolysis centers, and Defense Documentation Centers)
b . bl

were not widely utilized. One reason found for the lack of widespread use was a lack




(1) A serious information problem may exist with
certain types of information, but not with others.
For vxample, one area identified by those who
claimed to have a problem was the need for in-
. formation on current R&D projects in progress.

1.6 RECOMMEXNDATIONS

The findings and conclusions, which have been developed from an analysis
of the data, provide the kasis for a number of recommendations. Since the study
objective was to develop a broad data base on information use patterns within the
DOD RLT&E community, and not a blueprint for DOD-wide information systems, it
is clear that no drastic or precipitous actions are warranted directly as a result of

this studyv. Much more still needs to be learned about the user as well as about DOD

svstems,

The recommendations primarily call for the conduct of specific studics
and experiments in those arcas identified as significant by the study. The experi-
ments should be conducted both to study the user in greater detail and to determine
the feasibility of specific system improvements, their potential payoff, the problems
cencountered, and the details of their solution. These experiments should be set up
at @ small number of installations in a well-controlled environment to assecss their

cffectiveness, as well as to gain a2 more complete understanding of the user and his

information requirements.

Improvements to the Local Environment

The study demonstrates the importance of the local environment and con-
firms the existence of an informal information system. The [ollowing recommendii-
tions would tend to strengthen and perpetuate the informal information system, and, if
properly implemented, could also strengthen the formal information system. Recom-

mendations conccrriin'gﬂthc interface relationships hetween the formal and informal

information systems arc given on page 1-21,

Preceding Page Blank
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(1)

@

Local Skills Inventory. Since the user prefers to

ask a knowledgeable colleague for information, it

may be useful to expand the number of colleagues

he has access to by providing each user with a skills
directory of the personnel at his particular installation.

An experimental directory should be developed which
would be organized by skill area, and would list such
items as the individual's name, telephone number, and
experience in the subject area. The directory would
be distributed to all RDT&E personnel at an installa-
tion. Encouragement would be given to individuals to
contact the listed personnel when information in a par-
ticular skill area is required.

Such a directory would serve to extend the concept of

a knowledgeable, available colleague who can provide
rapid feedback., It would be relatively simple to de-
velop and maintain and yet might make a significant
impact upon the ability of RDT&E personnel to acquire
and utilize information. If the experiment proves suc-
cessful, this concept could be extended throughout
DOD on a local basis. Ultimately, the local skills
inventories could be integrated into a central DOD-wide
skills inventory system. Such an inventory would be
useful to management for making proper task assign-
ments at the DOD level as well as at the agency and
local levels. This inventory need not be widely dis-
tributed. However, a user could make inguiry of the
central system where he needed other than local skills
information.

Improved Personal Files. RDT&E personnel and de-
partmental organizations should be encouraged to
;rganize and maintain their own files in a more effec-
tive mamnner. This would tend to decrease the access
time to desired information.

An oxperimental training course or guide might be
developed to bring to the attention of RDT&E personnel
tecihniques currently available to assist them in better
organizing their personal files. Impraved filing
svstems and filing aids should be developed and tested
on an experimental basis. Conslderation might further
be given to determining the intervelationship among
personal files, departmental files, and informatinn
systoms since there is a degree of overlap botwr an the
classification and indexing problems at each of these
points.

1-18
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z (3) Information Specialists. It was observed that an
information specialist was being utilized,in a number

of DOD RDT&E installations, to both anticipate and

fulfill the information requirements of the technical

i staff. The information specialist frequently acts as
an intermediary between the user and the formal
information system, It is recommended that an cx~
perimental study be conducted to evaluate the utility
of an information specialist, particularly in relation
to his function of creating new information (by infor-
mation synthesis and correlation), and to his respons-
ibility for monitoring and improving the user's process
of information acquisition, use, and generation.

Improvements to the Formal Information System

(1)  Publicity and Training., To increasc the utilization of the
DOD formal information system, the technical com-
munity should be made aware of the various services
available. This is necessary even if the community
usuilly obtains these services through an intermediary,
such as an information specialist or a local library,
Consequently, an experimental public relations program
is recommended to promote selected DOD information

4 services,

An experimental training program should also he pre-
pared which would serve to provide general instruction
in the use of various DOD information centers and
services. A more comprehensive training program
and handbook should be prepacved (for librarizns and in-
formation specialists) on the details of how to use the
{ various formal DOD information services., This waould
supplement and reinforce the more general training
program for the technical man,

(2) Engineering Data Systems. The findings and conclusions
sugpest that preater emphasis should be given to systems
for handling engineering data, such as performance and
characteristies and specifications. Considerably more
must be known about the engineering data regquirements
of the user belore effective engineering data systems can
be designed.

—y
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It is therefore recommended that further DOD user
studies be conducted which focus more specifically on
engineering data requirements, particularly on the
specific classes and sub-classes of engineering data,
and the degree of analysis and specificity required.

It is also recorymended that a thorough systems
analysis and evaluation be made of existing DOD en-
gineering data services to determine whether any
significant improvements can be made at nominal
cost.

Further, it is recommended that the computer mechan-~
ization possibilities of an engineering data system be
investigated. Careful consideration should be given to
developing means for easy access to mechanized engineer-
ing data systems. For example, the utility of a flexible
on-line query system might be studied. With a flexible
on-line query system, the user could interact more ef-
fectively with a mechanized information system, which,

in essence, would be acting like a very knowledgeable
colleague.

Utility of Search Aids. An experiment could be con-
ducted to determine if increased use of abstract journals
indexes, title lists, and similar aids by the technical
man would materially aid him in selecting and acquiring
technical information. A training program on the avail-
able aids and their use could be developed. This would
be accompanied by supplying the installation with appro-
priate current awareness and search aids, and, at the
same time, providing the necessary support capability to
allow the users to obtain quickly the required material.
At the end of a given period of time, the use and applica-
tion of current awareness and search aids could be exam-
ined to obtain a gualitative measure of their utility.

RED Projects Divectory, It is recommoended that the
developmuent of the DOD R&D project reporting system
(DOD instruction 7720. 13) be accelerated and enhanced.

.
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Suggestions to this effect were received from a number
of the RDT&E people interviewed. In particular, it is
recommended that a directory of R&D projects in
progress, arranged by subject-category, be published
and widely distributed throughout DOD, within security
limitations. Separate cumulative editions might be
prepared for each subject-category. The system de-
velopment should be coordinated with other groups in- ‘
volved in this problem, such as the Federal Clearinghouse

for Scientific and Technical Information, which plans to

publish a government wide directory of R&D projects in

progress, and the Science Information Exchange.

A major difficulty with such a system is obtaining com-
plete and accurate disclosure of R&D projects. To avoid
the problems associated with inaccurate disclosure, the
system must provide for validating the reported informa-
tion, perhaps by reference to collateral documents such
as technical reports, proposals, and the like.

Relationship Between Formal and Informal Information Systems

It is recommended that a study be conducted to define more clearly the
relationship which may exist between the formal and informal information systems.
For example, DOD current awareness services, including announcement journals and
initial and secondary distribution of technical reports, contribute to the utility of the
local environment. In addition, there is a degree of overlap between the indexing of a
report by an information center and the filing of that same report in a personal or
departmental file.

The study should determine what functions are presently performed by the
informal system and what functions are performed by the formal system. The areas
of overlap should be isolated. The degree of dependence of the informal on the formal
system should be identified and the points of interface clearly dofined, Finally, the
major vole of cach component of the overall information system should be determined,
For example, one component may produce information, another may be the wholesaler,
while still another may act as the retailer. The overall system also includes pro-
ducers, wholesalers, and retailers of specialty products and services. The praducts
and services at each level of distribution should be identified, analyzed, awd pre-
cisely described.




Experimental Information System

It is recommended that an experimental information system be set up to
simulate the features of various types of information systems, including the spec-
ialized information center, the documentation center, the local library, the infor-

mation specialist, and others.

The primary objectives of such an experimental system would be to
observe user habits and to accumulate detailed data on such items as: (1) traffic
volume, (2) response time, (3) vocabulary, (4) type and complexity of questions,
(5) the need for information or data, and (6) type of task on which information is
required.

A further objective of this experiment would be to determine the type and
degree of mechanization that might practically be effected to support the user.

Some oi the above objectives are difficult to accomplish, and can only be
achieved by people who are in direct communication with the user. Consequently,
the systems would rely heavily upon people to perform the services desired by the
user, including many services which might more appropriately be mechanized. A
sufficient number of people should be made available to respond immediately to user
requirements. The people operating the experimental system would also provide
the interface with other information centers, which may be unknown to the user,

The informal information system apparently has the characteristics
(convenience, responsiveness, and the ability to conduet a dialogue) Cesired by the
user. A reasonable question to ask is whether an enhanced formal information
service which had these characteristies would be useful and utilized extensively. To
develop a comprehensive systein employing the aforementioned characteristies for
the entire DOD RDT&E population would require a major capital expenditure. It is
therefore necessary that the utility of such a system be determined, to the degree
possible, without a full-scale implementation.
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Measurement of Information

From the outset of this study, it was recognized that one of the most
severe handicaps was the unavailability of objective and precise techniques for
measuring information. Measures are needed for describing information value,
depth, relevance, recall or volume, specificity, and packaging. This problem
is not unique to this study; rather it is a problem which is impeding the state of
the art of the entire field of information storage and retrieval. Until measurement
techniques are developed, future studies that examine non-quantifiable information
will continue to be hampered. This study developed and used the concept of a
"chunk of information' as a subjective measure of information. This concept,
although not an objective or precise measure, was found to be quite useful since
no existing measures seemed to serve the purposes of this study. Because of the
urgency of this problem and the paucity of knowledge on this subject, we recommend
that DOD support basic research work toward developing useful techniques for
measuring information.

1.7 STUDY LIMITATIONS

In accordance with the study objectives, a broad data base was compiled
and an analysis of the data made. The data base will provide the basis for further
analysis, including the testing of new hypotheses which stem from a study of this
repot,

In making further analyses of the survey data, the reader should be
aware of the study limitations, The study was broad in seope and dealt with a
heterogeneous intexr-diseiplinary population engaged in 2 wide variety of tasks, How-
ever, the sample size was sufficiently large that meaningzful subsets of the population
were able to be examived. Because of the braadth of the study, it was not possible
to examine each speeific subset of the population to a maximum degree of depth. The
scope of the study, however, has enabled us to develop a comprohensive picture of
the information patterns of the entire DOD RDTLE community.
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Considerable care was taken to minimize bias in the data. To this end,
a moderately structured interview guide and interview handbook were prepared and
utilized to increase the consistency of question interpretation and the resultant
responses. Interviewers with scientific and technical training and experience were
sclected and thoroughly trained in the purpose of the survey and in the interviewing
techniques employed. The sample size was sufficiently large that the sample char-
acteristics will differ from those of the population by less than 2. 7 percent, in 95
out of 100 cases. Standard statistical tests such as the Chi-Squared test were applied
where appropriate. A critical incident interviewing technique was employed to
identify the inforination needed or used for a recent specifically defined task, rather
than rely on general opinions and recollection of distant happenings.

In spite of the above precautions, there are still a number of limitations
to the data and possibilities of bias. Several of the questions produced marginal
results Lecause of their subjective nature, or because the answer categories did not
pro: ~ to be mutually exclusive. These limitations are noted in Anpendix B in the
discussion f the responses to each question. The scientist or engineer may be sub-
consciously biased against formal information systems beeause he may fear losing
his intellectual freedein, or having to "pay" for such formal systems by a corves-
ponding decrease in his budget.

The study did not cover the user's current awareness patierns to any sigai-
ficant degree. During the course of the interview guide development, it was deter-
mined that current awareness questions could not be properly handled because the type
of questions required would be inconsistent with the c¢ritical incident technique. It was

- also felt that personal interviewing was not the most effective means for gaining insight

into curvent awareness patterns. Close~-up observation and menitoring of the informa-~
tion activities of a segment of the RDTLE population may be the only reliable way to
obtain such insight. This prablem was brought to the atteation of the DOD and it was
deecided that specific questions on current awareness would e omitted from the study.
It should be stated here, however, that current awarcness needs ave important. Con-
sequently, the DOD should direet itselftothe problem of developing appropriate methods
and surveys to dotermine the current awareness patterns aed noeds of the technical
community. '
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This study represents a significant step towards a better understanding
of the user requirements for scientific and technical information. More must be
learned before we will be able to design responsive information systemns which
adequately meet the actual needs of the user. We should study in more detail the
specific requirements of particular segments of the DOD population for engineering
data, because of its relative importance to the entire RDT&E effort. We must
study the relationships between the informal and formal information systems to
determinc where and how the various information processing functions are best
performed. Finally, we must determine how current awareness information is ob-
tained and the relationship between current awareness and retrospective searching
of local or personal files. '
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SECTION II. CONDUCT OF STUDY

2.1 INTRODUCTION

This Section describes the conduet of the study in sufficient depth to provide
the reader with the background information necessary to interpret properly the various
analyses of the data presented in Section III and Appendix B of Volume I, and in Section VI
of Volume II. A more detailed discussion of the study execution and the methodology

employed is presented in Appendix A of this volume.

The various steps in executing the study are shewn in Figure 2-1.. The main
path of the study is indicated by the heavy arrow. Descriptions nf the various stages are

presented in the subsequent paragraphs.

2.2 DEVELOP STUDY PLAN

The first step in the study process was to develop an overall plan. The planning
effort resulted in initial decisions which ruled out certain types of survey methods such as

mail questionnaires, telephone questionnaires, or a diary method.

Criteria and procedures were established for selecting and training interviewers.

Philosophies were also developed covering sampling methods, interview technigues and

a method for testing them, survey administration, data compilation, and methods of analysis.

2.3 REVIEW PREVIOUS USER NEED STUDIES

Early in the study, a comprehensive bibliography of previous and contemporary
user need studies was developed. The references were reviewod for idess or techniques
which might be applicable to the DOD User Need Study. The primary value of this review
was identifying the problems whieh may arise and the limitations of mest of the other
studies. A bibliography. which includes a categorizution of these studies. is presented
in Appendix € of this volume. - '

It was found that many earlier user studies suffeved {roin the weakness of being
based on the opinion of the user. The preblem is that the user muy not have an agequate
basis for vendering a reliable opinion as to the tyues or eharacteristies of information
services, since he may not have hud any dirvect experience with them.
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It was therefore decided at the outset to make sure that the study would not
become an opinion survey. This objective was accomplished by directing most of the
questions to the subject of what information was actually used to perform a recently-
completed task. Relatively few questions were concerned with defining the kind of infor-

mation, product, or service the user might like to have.

2.4 DEVELOF SURVEY METiHODS

A Kkey feature of the survey methodology was the application of the critical
incident interviewing tesbnique. This technique provides that a specific incident be
isolated, in this case a recently-completed task, and, through a series of questions, the
attributes and chararteristics of the information actua 'y utilized in the performance of
this particular task are defined. To provide a basis for analysis of the details of the
critical incident, other vuestions are posed to gain iusight into the respondent's hxtckground

and some of his general information gathering habits.

2.5 INTERVIEW GUIDYE AND HANDBOGK

A semi-structured interview guide was developed to implement the evitieal inci-
dent tecimique. 1t is important to emphasize that an interview guide is quite different
from a guestionnaire in that an interview guide serves primarily to remind the interviewer
of the intent of the auestions being asked., Beeause of the complex mature of the subject
matter, it was often necessary for the isterviewer to explain, in his own words, the mtew?
of the questions to the interviewee. The structured portion of the guide served two
purposes: {irst, it allowed for categoricing the responses "p certain guestions; second, it
allowed for simplified recovdng of the respouses dirveetly on tiwe guide itseli by enteving
4 single letter or number in a dessgrated bloek.  The unstruetured portion of the guide
allowed the mierviewer to probe particulay cubject aveas in groater depth, and recovd the
responses in mareative rativer than coded form, Tue subjeetive data produced bas proved to
Lo overy usefu! in identilying new or unexpected phienomena, "

A inferview guide handhook was doveloped and compiled both ty 2id 1a the
training of interviewess, and as 1 working el to help the interviewer in 'ac:imlly cucicting
depth intervienws. A complete copy of the interview guide amd haadbook is includid as See-
ton iV in Voluwe N1 of this veport  The interview guide landbook contains sectivns on how
to set up interview appointments and how to conduct the interview itselt. ™ also includes
supplemental materiai needed to expiain or clarify particular questions. For exaniple. it
includes a list of spocialized indormation and dita centers. The handbook also eaplains the

2-3 ' /\




purpose of each question in the interview guide and provides necessary back-up material
sometimes needed by the interviewer to communicate the intent of the question and the
meaning of the answer categories to the interviewee,

2.6 INTERVIEWER SELECTION AND TRAINING

1t was deemed essential that mature and personable people, having a scientific
or technical hackground, should be utilized as interviewers; therefore, they were selected

on the basis of the following qualifications:
(1) A scieuntific or technical background.
(2) A high degree of intelligence.
(3) A high degree of responsibility.
(4) A pleasing personality.
(3)  Ability to quickly establish rapport.

6) A high degree of self-sufficiency and the ability
to direct a conversation.

It was necessary to thoroughly train the interviewing team in the purpose oi
the survey and the actual techuique to be employed. In the initial stages the traiaing was
extensive. As the training beeame more highly formalized, the imerviewers were able
to be trained in a two-week period. The two-week program consisted of four days of forn..i

classroom training (including demonstration interviews),and five days of practice inter-

viewing in the field, under observation of the training specialist and usually one other stu-

~dent interviewer,

o

-1

PILOT TESTS

.

A series of test interviews was conductod to test all aspects of the taterview
suide and interview procedures.

A pre-pilot survey consisting of 18 test interviews was conducted with technioz]
personnel at AUERBACH, the Frankford Arsenal, and the Philadelphia Navy Yard. The
actual pilet survey consisted of 73 interviews with personnel selocted by DOD, all of whoin
were located in the Washington area. | |

“The pilot tests resulted in improvenients (o ail aspeets of the survey techaique,
and in sigmilicant modifications to the inlerview guide and handbook. ‘
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An important result of the pilot test was the conclusion that specific questions
relating to current awareness patterns should not be included in the survey. It was found
that such questions were generally incompatible with the critical incident method being

utilized to identify task related inforination reguirements,

2.8 SAMPLING PLAN

The sampling approach taken during Phase ! was to seiect a simple, random
sample of approximately four perceat of the RDT&E population. The procedure first
involved sequential numbering of 36,000 population cards, taking 3,000 random numbers
from a table of random numbers, and selecting the cards in the population deck which
matched the random numbers. After eliminating duplicates, about 2,700 cards remained.
To reduce this number to the desired sample size, approximately one-half of the resulting
2,700 cards were randomly chosen. The sample cards (selected in the above manner)

were sorted by installation for convenience in scheduling.

While other sampling techniques might have provided greater economy or
precision, the simpie random sampling method was selected for very good reasons. The major
reason was that sufficient data describing the population characteristics were not readily avail-
ablie to allow for any meaningful stratification of the sample. As a result of using a random
sample, a comprehensive picture of the RDT&E population was zble to be developed. Further,
the sample size was sufficiently large that the information patterns of meaningtul subsets of

the population were able to be analyzed.

2.9 SURVEY MANAGEMENT

A number of significant administrative problems had to be solved to facilitate
the conduct of the study, including eftficient scheduling, developing effective means for
obtaining the cooperation of tnuse to be interviewed, handling missod intorviews, and the

like. These are discussed in Appendix A.

2.10 CONDUCT OF INTERVIEWS

The survey consisted of 1,375 personal in~depth intervicws of the total DOD
RDT&E population. Each interview lasted approximately two hours. The interviews were
conducted in private to assure confidentiality and to prevent bas.

The principal parts of the interview were:

(1) Information pertuiniay to the respondent.

{2)  Task definition and isolation.
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(3) Identification of required chunks of information.

(4) Questions concerning the acquisition and use of chunks.

In addition to thess principal parts. other questions were asked about the
respondent's use of certain formal information services and questions concerning his
general ability to obtain information. These questions were asked toward the end of
the interview and were intended to measure the use of DOD formal information services,

as well as to determine the respondent’s satisfaction with the services available to him.

2,11 AUDIT AND QUALITY CONTROL

To assure consistent high quality data, a number of audit and quality control
provisions were made. First, all of the completed interview guides were reviewed for com-
pleteness, consistency, overall logic, and the appropriateness of the alphanumeric
coding. In addition, occasional field spot checks of actual interviews were made by the
analyst, the training specialist, or the project engineer. As problems were encountered,
feedback was provided to the interviewers with suggestions for their solution.

The interview guide itself, and the computer programs for file maintenance,
provide a number of edit or self-checking features. The guide was designed to facilitate
kevpunching. In addition, 100 percent of the coded data was key verified to ensure

agninst keypunching errors.

2.12 DATA COMPILATION SYSTIEM

A series of six computer programs was developed for compiling, analyzing,
compressing, and presenting the data. In particular, a data retrieval systom was
providet which will allow for various types of questions to e asked of the data base.

For example. one-way, two-way, and three-way tables, which combine the answers

to specific combinations of questions, can be provided and printed out in a useful

tormat.  In addition, questions can be tsked of the data base with provisions for AND,

OR, and NOT operators. This provides for answoring such questions as "How many inter-
viewees answered YES to question 15 (the task was assigied) and A (received with task
assignment) to guestion 402" ‘

Thus, it is possible to look at the inierrelationships amoug the answers 1o various
questions by each individual interviewee as well as the relationship of the total distribution
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of a given question to the total distribution of another question. Since the programs
also provide for a printout of the specific interview guide numbers, which satisfy a
particular intersection, union, or negation inquiry, it is also possible to go back into
the completed interview guides for further analyses.

2.13 ANALYSIS OF DATA

The data was compiled in three increments, upon cormpletion of 474, 930,
and 1,37 interviews. The computer data compilation system summarized, sorted,
and formatted the data. Various presentations of he data were printed out in the form
of simple frequency distributions with associated percentages, two and three-way tlables,
and the answers to specified intersection questions which showed the inter-relationship

between the answers to several gquestions.

The data resulting from each survey question was evaluated in terms of its
reliability and freedom from bias. Such factors as how easily the intent of the question
could be communicated to the interviewee, whether the answer categories proved to be
mutually exclusive and ail inclusive. and the subjectivity of the question, entered into
the evaluation. A rating scheme was developed using a simple index of 1 - 4 to indicate
the quality of the data obtained by each question. A rating of 1 indicated excellent
quality. whereas a rating of 4 indicated data having very marginal reliability. I the
data {roin a particular guestion wis considered to be of marginal reliability, liitle

further analysis was periormed on this question.

The procedure by which the various two-way and three-way tables and inter-
secticn inquiries were selected was as follows: first, the guestions were grouped into
four categories —environment (characteristics of the person and the task). responscs
(charecieristios of the information requirea by the task), performance {eharactevisties
of the inlormation actually obtained for the task, i.e.. timeliness, depth. source. volume,

ete. ), and narrative questions.

Noxt. the possibility of the cxistence of a significant relationship hetween the
subjects of guestions within one category and the subjects of questions within & second
category was examined. Possible relationships between the subjects of two or more

question within a category were also examined. The hypotheses, underlying the possible
existence of significant relationships, were developed jointly by DOD and AUERBACH.
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On the basis of the possible relationships hypothesized, approximatcly 600
two-way and three-way tables were compiled and printed out by the computer system.
Where appropriate, they were subjected to standard chi-squared tests at the 95 percent
confidence level to determine whether or not there is a statistically significant rela-
tionship between the subjects of two questions. Where a significant relationship was

found, an attempt was made to interpret and measure the degree of relationship.

A more detailed description of the analysis procedure is provided in
Appendix A. Section I presents some of the results of the analysis. A selection of
the more significant two-way and three-way tables with brief interpretive comments

is presented in Section VI of Volume II.
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SECTION III. ANALYSIS OF DATA

3.1 INTRODUCTION

The survey produced data in each of the following categories of the Interview
Guide:
(1) Characteristics of the DOD RDT&E Population;

e.g., age, education, job title, rating, MOS or
job code, type, kind, and field of activity.

(2) Characteristics of RDT&E Tasks; e.g., field,
length of task, how originated, kind, form. and
nature of output.

(3) Characteristics of the Information Chunks Acquired
and Used in Performing RDT&E Tasks; e.g., class,
media, volume, depth, timeliness.

(4  Use of Information Services; e.g., TAB, DDC,
information centers.

The RDTLF nopulation was iound to be quite heterogeneous in that it is engaged
in a wide variety of tasks of varying scope throughout a broad range of fields. The findings
described in Section I thereby relate to a typical randomly selected DOD technical man and
the typical tasks in which he was found to be engaged. Consequently, it is important to
examine whether the findings are uniform throughout all segments of the population, or
whether a significant variation exists for a given type of person or task. For example. do
people engaged in rescarch tasks require performance and characteristics data as {re-

quently as people engaged in developmont work?

The analysis methods described in Paragraphs 2. 13 and A.5. 3 of Appendix A
were utilized to identify the existence or absence of signiticant variations in the lindings.
These variations are described in this Section. IMrst, the characteristics of the popula-
tion (¢.g., field, education, type, and kind of activity) are compared apainst cach other,
against task characteristics, and with the use of information services. Second, the char-
acteristics of the information chunks (e.g., ciass, madia, depth, timeliness, volume)
used in performing RDTEE tasks are compared to one another, and are then compared o
various characteristics of the tasks (e.g., field, kind, form, and nature of output).

3-1
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The findings presented in Section I were essentially based on the one-way dis-
tributions of the answers to individual questions. All of the one~way distributions for each
of the survey questions, both pooled and unpooled, are presented without comment in
Section VI of Volume II. Appendix B of this volume contains a discussion of each survey
question and its associated one-way table. The reader is encouraged to refer to Appendix
B for an explanation of the intent of each question, the statistical results, and a discus-
sion of any problems which may have affected the quality of the data.

To make the comparisons presented in this Saction, it was necessary to analyze
not only the simple one-way distributions of the answers to the survey question, but also

two-way and three-way distributions which combine the answers to two or three questions.

Approximately 600 tables were analyzed to determine possible relationships
between the subjects of the various survey questions. A small sampling of these tables
is included in this Section for ease of presentation. In several of these tables, the data
in particular cells has been circled to highlight that portion of the table which is of primary
interest to the pattern identified. Frequently, the only significance of a particular table
is that there is no outstanding pattern or relationship between the subjects of the two
questions being examined. In most cascs, the reader is referred to Section VI which
contains all of the one-way tables, and a sclection of the most significant two-way and
threc-way tables including briet annotitions describing their significance.

Figure 3-1 is an example of a two-way table with an explanation of how to vead
and interpret the row and column figures. The table number (0950), which appears at the '
upper left hand corner of the table. refers to the answers to Question 9 (Type of Activity)
distributed agninst the answers to Question 50 (Do You Use DDC?).  Looking at this l
sample tuble in Figure 3-1, we can examime it in several ways. First, we can compare
the individual cell percentages against the column total percentage. lor example, «hile

an——r

47 percent of the total population use DDC, only 35 percont of the people enguged in tech-
nical administration use DDC.  Comparing the cell percentages against the row totals,
we see that 57 percent of the total population are engaged indetailed seientific or engin-
eering activities, and that 58 porcent of those people who 'use DDC ave in detailed

scientific or engineering actvities.




0950 ébTYPE OF ACTIVITY V8. USE OF DDC

Question 9

TYPE OF
ACTIVITY

Question 50 Do you use DDC (ASTIA) T

\"e_EL No
9-50 A 8 -« BLNK D DF TOTAL
Detailed Scientific
or Engineering "‘A‘®‘®" 537 0 '
413 18R VA4
Lo GeaN s L. Q3
Technical
Evaluation B8 52 48 o . 100
206 192 H 99
a2 26 17 29
Technical
Administration ———_ C 35 63 < 100
55 100 3 158
9 14 50 ~ 11
Other D 19 75 6 100
[ 2% L2 .32
1 3 33 2
0 OF T 1
TCTAL &7 93 164G
660 | Te9 - ¥ ¥ J- T
A0Q 106 100 100

EXPLANATION OF THE CALL OUTS

The throe vait us id vach coll are as fellows (refer ta eoll 9A-30A)

<1> 373 is the cell frequency; i.e., out o 1375 responses,
473 were in eategory A in question 9 and also in
category A in ques‘ion 30,

@ 47 indieates that this cell contains AT porvent ol all the
entries fur that yaw -~ (AT3/786 5 100 - 47)

@ 3% indicates that this eell contains 5% percemt of all the
entries for that column (3737640 5 Yo - 53),

Similariy fov row totals (refer to ;ow DAY,
@ T84 {8 the sum of the cehis in that row (T3 - 413 Ty,

@ 100 is the sum af the eoll row-hared pereemages in-
¢luding round-off evver which apwears in the columa
(or row) maried RD D¥

@ This nuiber indieates that 57 pereent of the voplation
(78671375 % 100 - 37) answered question 9 iy, eategory
A={Derailed Seientitie or Enginveriag)

Fur Value of Questions (sce upper left=hand corper)

@ Nexi to the question number 18 2 ofw At namber set
: off by dashos (e.g., =2 = ). This numbor vepregvals
the composite evaluation which has been placed gpan
the voliability of the data contained in vaeh table,
A rating of - 1 ~ indicated that the quality of the dats is
oxcellent, whorvas o rauing of - 4 « indicates that e
data has very aargiaal reltability.

Figure d-1.  Example of A Two-Way Tuble
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3.2 CHARACTERISTICS OF THE DOD RDT&E POPULATION

Questions 1 - 11 are concerned with various characteristics of RDT&E per- l
sonnel, including MIL/GS rating, Highest Degree and Field, MOS or Job Code, and Type, !
Kind and Field of Activity. The reader is referred to Appendix B for a discussion of the ; .
one-way distributions of the responses to these questions. : l

Personnel Characteristics vs. Task Characteristics : ‘

s Table 0112 (MIL/GS Rating vs. Field of Task) shows that there are no
relationships between the fields of the tasks and the ratings of DOD RDT&E personnel,
with one exception; there appear to be relatively more higher rated people performing
tasks in the Aircraft and Flight Equipment field than in other fields.

{ ¢ Table 011} (MIL/GS Rating vs. Kind of Task) shows that higher rated

| people appear to be performing relatively more tasks in R&D support than in other kinds
of tasks. Somewhat surprisingly, the table does not show that research tasks are
normally performed by people with higher than average ratings. Table 0414 (Highest
Degree vs. Kind of Task) shows that people with engineering degrees were heavily en-
gaged in engineering development and reliability tasks, whereas people with scientific !
degrees tended to be engaged relatdvely more often in research ‘asks. This result is

1 probably accounted for by the fact that research tasks tend to be of relatively longer
i duration than other tasks.

¢ Table 0912 (Type of Activity vs. Ield of Task) shows that in the field of
Aireraft and Flight Equipment, relatively more people were engaged in technical admin-
istration and fewer in detailed scientific and engineering work, as compared to other
fields.

o

o Table 0914 (Type of Activity vs. Kind of Task) shows that reseavch tsks
i ' required primarily detailed scientific and engineering people and proportionately less
technical evaluation or administrative type people tian did other kinds of tasks.

e Table 1012 (Kind of Activity vs. Field of 'l‘zls‘k) shows that research people
were doing relatively fewer tasks in the fields of Aireraft and Flight Equipment and more
in the fields of Medicine and Physics, Fluid Mechanies, and Nuclear Physics. Conversely,
engineering people were found W be performing relatively fewer tasks in the fields of
Aireraft and Flight Equipment, Guided Missiles, and Medicira and more in the field of
Rescarch and Research Equipmoent. |
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o  Table 1014 (Kind of Activity vs. Kind of Task) shows a very heavy diag-
onal as would be expected, since the definitions of the categories are the same for
Question 10 (Kind of Activity) as they are for Question 14 (Kind of Task). This pattern
implies that people normally engaged in a particular kind of activity were found to be
engaged in the same kind of task.

e Table 1112 (Tield of Activity vs. Field of Task) also shows a heavy
diagonal line which implies that the respondents' fields of endeavor tend to be the same
as the fields of the tasks in which they are engaged.

Personnel Characteristics vs. Information Found After Task Completion

¢  Table 0148 (MIL/GS Rating vs. Post Task Information) shows that there
is no relationship between a person's vuting and whether or not he has found some
pertinent but previously unknown information after the completion of the same task.

. Table 1048 (Kind of Activity vs. Post Task Information), Figure 3-2, and
Table 1148 (Field of Activity vs. Post Task Information), however, show that research
people tend to {find relevant irformation after task completion more oiten than other
types of personnel. This is true also for personnel engaged in mathematical work.
Pcople engaged in the field of Ordnance rarely found relevant information after task

complotion.

MIL/GS Rating vs. Type of Activity

*  Table 0109 (MIL/GS Rating vs. Type of Activity) shows that people engaged
in detailed scientifie and engineering effort tend to have lower job ralings than people in
technical evaluation and in technical administration.

Peorsonnel Churacteristies vs. Use of Information Centers

o Table 1149 (Field of Activity vs. Use of TAB) shows that people engaged in
the fields of Aireraft and Flight Equipment, and Materials and Metallurgy used TAB
~relatively more than people in other fields. On the other hand, Table 1150 (Field of
Activity vs. Use of DDC) shows that people engaged in the fields of Fuels and Propulsion
Systems, and in the fields of Physies, Fluid Mechanies, Nuclear Physics, use DDC rela-
tively moie than peopie engaged in other fields. People working in the field of Mwiicine
appear to use DDC relatively less than iudividuals in other fields.

e ——— e
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KIND OF ACTIVITY vs. POST

TASK INFORMATION

This comparison shows that, proportionally, research
people seem to find more information after the com-
pletion of the task than do people in other activities.

Information
TFound After

Task Was
Completed
10-48 A
Research A @
36
21
Exploratory, Advanced,
Engineering, Operatioual 8 @
Development 9;6

Reliahility - Quality Control € (6

3
2
R&D Support D @
29
17
Other, Blank g 6
8
5
RD OF =~ 1
voraL(13
173
100

Figure 3-2.  Kind of Activity Vs, Post Task Inf~rmation
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No Information
Tound After

Task Was
Completed

B

171
15

82
553
48

94
44

85
211
24

8¢
109

83
1148
100

BLNK

1

21
39

ia
33

12
22

54
100

RO OF

1

TOTAL

100
210
15

100
671
49

100
47
3

100
318
23

100
129

100
1375
100
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e Table 0150 (MIL/GS Rating vs. Use of DDC) shown in Figure 3-3, presents
a slight pattern which suggests that a person's use of DDC increases with his rating.
Technical evaluation peoplc were found to use DDC relatively more than detailed

scientific and engineering people or administrative people (see Figure 3-1).

¢ Table 0152 (MIL/GS Rating vs. Use of Information Centers) shows a slight
pattern which indicates that as a person's rating increases so does his use of specialized
information centers. This pattern is somewhat more pronounced than the corresponding
finding in the previous paragraph derived from Table 0150.

e People classified as Technical Evaluation were found to use information
centers relatively more than people classified as Detailed Scientific and Engineering or
classified as Technical Adminisiration. This comes from a comparison of the circled
figares on Table 0952 (Tvpe of Activity vs. Use of Information Centers) shown in Figure
3-4. Table 1152 (Field of Activity vs. Use of Information Centers) shows no outstanding
patterns, which implies that a person's field of activity is independent of his use of in-

formation ceniers.

Personnel Characteristics vs. Information Problem

An examination of Tables 0156, 0756 (Figure 3-5) and 1156 (M1L/GS Rating,
MOS or Job Cote, Field of Activity vs. Presence of Information Problem) shows that
as the three persomnel characteristies (rating, MOS, and field) vary, no significant
relationships are found between personnel characteristies and the presence or absence
ol an information problem. Table 04536 shown in Figure 3-6, however, displays a pattern
which implies that people with post-graduate degrees tend 1o express having a sevious
problem in finding or obtaining information refatively mora thun those with a bacheler's
degeree or those with no degree.

3.3 CLASS OF INFORMATION CHUNK

Question 25 (Class of Information) demonstrated the widespread use of per-
»
formance and characteristies and specifications data in all varieties of RDT&E tasks.
I It wus found that of the total number of chunks of information required in the sampled

tasks, 42 pereent were classified as performance and cimracteristics and specifications

[ S Ry
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MIL/GS RATING vs. USE OF DDC

Using the chi squared test with the null hypothesis that
a person's rating is independent of his use of DDC, it
was found that at the five percent confidence level the
hypothesis should be rejected. The table shows that
higher rated people tend to use DDC and lower rated

" people do not.

Uses
DDC
1-5¢ A
Gsus, GSOT, 0052, 0085~ -
00E6, Blank & (19)
10
2
0001, GS09 B @
36
6
0002, GS11 c @
73
11
o003, GS12 0 (47
Y 147
23
0004, GS12 € .
’ 186
29
0003, GS14 F (52
> 116
18
0006, GS13 ¢ (51
58
9
0007, 0008, GS16
313 M @
03 D,
3
RDDF =1
P
TOTAL @
640
100

8

81
43

68
15
10

65
137
19

53
165
23

43
141
19

46
103
14

49
$5

38
10

53
129
100

Does Not
Use DDC

BLNK

RD DF

Figure 3-3. MIL/GS Rating Vs. Use of DDC

TOTAL

100
53
4

100
111

100
219
15

100
313
23

100
326
24

100
223
lé

100
113

100
26

100
1375
100
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0952 -2~ TYPE OF ACTIVITY vs., USE OF INFORMATION CENTERS
This table shows a slight tendency for techrical evaluation people to use information ‘
centers relative to the rest of the population,
Uses Does Not Use P
Information Information
Centers Centers 1
9-52 A B BLNK RD CF TOTAL
Detailed Scientific
or Engineering A 46 2 -1 100
414 359 13 186
55 59 62 57
Technical _ f
Evaluation 8 (62 38 1 -1 100
246 151 2 399 (
33 25 10 29
Technical
Administration C @ 47 2 100
81 14 3 158
11 12 14 11
Other D 28 63 9 100
9 20 3 3?
1 3 4 2 1
RD DF | 1
!
TOTAL(5S 44 2 1 100 -
150 604 21 1375 }
100 100 100 100
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Figure 3-4. Type of Activity Vs, Use of Information Centers




0756 -2- MOS OR JOB CODE vs. PRESENCE OF INFORMATION PROBLEM

b grmeitsgagtamapuned

This table shows no outstanding features other than that people engaged in the mathematics-statistics
series seem to have relatively less of an information problem than those people in other job codes.

Has Has No
Information Information
Problem Problem

e

7-56 A 8 BLNK RO OF TOTAL
Binlogy, Medical
16 28 4 48
General Engineering; 4 3 5 3
Civil, Electronic,
i Aerospace, Marine, ~ 8 28 61 6 -1 100
y Industrial, and 19¢ 406 39 697
4? Mechanical Engineering 52 S1 4 51
General Physical
Sciences; Physics, — L 29 65 6 100 i
Chemistry, Metallurgy 87 “ 197 17 301
and Meteorology ? 21 20 22 .
— A
Mathematies — 0 {10 87 4 -1 100 %
v 8 1 3 82
Unlkinown Geography, 2 8 4 6 o
1 Psychology, Library §
and Archives, R&O o ¢ 27 66 9 100 &
Coordination, and 67 159 21 2417
‘ Navigator and 18 17 25 18 g
Photographer ' &
g RD OF
TOTAL @ 67 & 100 é;
{ 379 21 84 §30%

\0u 100 160 o0

e,

e woriisn

Figure 3-5. MOS or Jab Code Va. Presaace of infermation Probiem
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No Degree

Bachelor in Aero, Chemical,
Civil, Electrical, Industrial,
Mech, Metallurgy, Generul,
Other, Engineering

Bachelor in Agriculture,Biology.

Chemistry, Matk, Physics,
Psychology

Mastey in (all those in B)
Master in (all those in C)
Ph.D in (all those in B)

Ph, D in (all those in C)

All Medicine

0456 -2- HIGHEST DEGREE AND FIELD vs.
PRESENCE OF INFORMATION
PROBLEM

Proportionally more people with higher degrees con-
sider that they have an information problem,

Has Has No
Information Information
Problem Problem

4-56 A B BLNK RC DF  TOTAL
A 23 70 7 100
32 96 9 137
9 10 11 10
B 26 68 7 -1 100
136 358 35 529
37 39 42 39
c 26 10 4 100
94 259 15 368
25 28 18 27
0 (6 58 7 -1 100
33 53 6 92
9 6 7 7
£ (2 61 7 100
043 81 9 133
12 9 11 10
F (50 38 13 -1 100
&9 4 3 1 3
1 1 1
c @9 61 9 -1 100
23 62 8 93
6 7 10 7
K (33 80 7 100
& 5 3 1 {5
1 1 1 1
RD DF -1 -1
TaTAL 23) 67 6 150
370 921 84 1376
100 100 + 100 100

Figure 3-6, Highest Degree and Field Vs, Presence of Information Probhlem
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Class of Information vs. Task Characteristics

Figure 3-7 compares the answers to Question 25 (Class of Information) to
the answers to Questions 12 (Field of Task), 14 (Kind of Task), 17 (Length of Task),
and 94 (Task Output). '

*  Within Figure 3-7, the comparison of Field of Task vs. Class of Infor-
mation shows that there is no significant difference in the degree of use of one class of
information over another as the field of the task changes.

o The comparison between Kind of Task and Class of Iaformation shows
that Research tasks tend to require relatively more concept information and less per-
formance and characteristics informatioa than do the other kinds of tasks.

* Engineering tasks were found to require more Performance and Char-
acteristics and Specifications data than other kinds of tasks.

¢ A comparison between the Man-Days of the Task and Class of Information
shows that as the length of a task increases, there appears to be a greater use of con-
cept information.

e A comparison between the Task Output and the Class of Information
confirms that there is a fairly strong correspondence between the nature of the output
of the task and the class of information used within the task.

In summary, it can be said that with ounor exceptions, as the task character-
istics change, there does not appear to be a significant change in the classes of informa-
tion usad to conclude the tasks. It is further observed that the high usage of performance
and characteristic and specificativns data, and "how-to-do-it" information (design
techniques, etc.) does not appear to vary significandy with differences in RDTRE task
characteristies.

Class of Information vs. Media .

The media used to convey information ave deseribed in Question 28 which is
discussed in Appendix 3. The most popular means of obtaining information was by way
of oral media, a distant sccond befng by way of proposals and reports.  When Question 25
(Class of Information) was compared to Quesiion 28 (Media), the following patteras

were found W exist {see Table 2528 in Figure 3-8).

e RO
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(1) _Concept information was conveyed principally by way of texts. journals,
and from previous lmdwl'e,_dge; relatively little use was made of brochures, catalogs,
_standards, drawings, parts lists, etc. (category A of Question 28).

(2) Cost and funding information seemed to be conveyed relatively more
~ AA',Aof_ten by way of the oral media rather than by any other media.

(3) '"How-to-do-it" information (design techniques, etc.) did not tend to be

communicated by any one particular medium.
(4) Math aids and formulae seemed to be obtained principally from texts.

(5) Performance and characteristics, and specification information was
obtained to a great extent from brochures, catalogs, standards, ete. (category A of
Question 28), whereas very little performance and characteristics, and gpecifications
information was obtained from texts.

Class vs. Volume of Information

Table 2552 (Class of Chunk vs. Actual Exposure to Information) shows the
exposure to an assumed quantity (volume) of information obtained in the sampled tuisks
for each class of information. By examining this table, it is found that for math aids
and formulae, one item containing the information is usually sufficient in most cases.
Generally, however, this table shows no outstanding patterns, implying that the exposure
to information does not vary significantly as the classes of information change. A
comparison between Tables 2532 and 2533 (Class of Chunk vs. Desired Exposure to
Information) shows the difference hetween the expesure wanted and the exposure actually
obtained. It is interesting to note that there is relatively no difference between these
two tables, possible implying that the user either gets what he wants or accepts what-
ever he gets (i.e., he has learned to live with the system),

Class vs, Depth

Table 2538 (Class of Chunk vs. Actug! Depth of Information) shows the rela~
tionship betweug the depth of the infurmation acm&lly obtained and the class of information.
By exandadug this sble, it is seen that math aids and formulae, and raw data are com-
monly Lsveived 1) e form of o specific answer (great depth) whereas technical status

informs Yion is movevonunonly received in a once-over lightly treatment (limited depth).

~ .
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Note: Field of Task

e All figures are percentages, (Question 12)

¢ Information that was recorded during
interview as "Other" or "Blank" is
not included in these tables; therefore,
the columns may not add up to 100%.

® All data is pooled where appropriate.

&
+—
2
g
[
<
O
£ Y
g= g 9
o a8 u
g £ 8 £
o a8
g £ 3 % B
o [ [= = & &
51 a ‘g £ g 3 a
2 & 58 & .89 8 7
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g = 49 g & L § w % a2 o
& ¢ o 5 8 € § s H 3 8 ¢
£ 8§ 8 &8 8 4 8% % o2 & §
One-Way O B g 9§ 2 ¢ BT & §8 % § ¢
Distribution 4 @ 2 = 9 35 & 3 8 3 F 5
Classes of Information ) < <« 0 8 A K & O F & 2 O R
{Question 25) of Classes of
' . Information
(Pooled) 01 02 03 05 06 10 11 12 14 15
. Concept 8 6 12 13 7 6 3 10 9 6 11
. Cost and Funding 3 5 3 2 3 4 2 6 4 5 0
. Desigu Techniques, Experi- 20 : 14 14 23 25 12 28 26 11 27 14
mental Processes, Production
Processes, Test Processes,
Utilization
. Muth Aids and Formulae 6 5 12 6 5 2 2 0 7T 4 26 7
°. Performance and Char- 42 49 35 33 42 49 46 39 50 40 20
acteristics Specifications
. Raw Data 5 2 8 7 8 7T 3 ¢ 6 7 14
. Technical Status 11 13 15 14 12 14 10 0 7 9 11
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2528 -2~  CLASS OF CHUNK vs. MEDIA

This table shows the following highlights: concept infor
engineering type media. Cost and funding information i
in texts, manuals, and handbooks., Performance and sp
(engineering media), the oral mode, and in proposals a

obtained by way of proposals and reports, the oral mod:

Brochures, Catalogs,
Standards and Codes,
Drawings, Schematics,
Parts Lists, System

Cory
Live Demonstration, Mem
Physical Measurement Pers

Specs (QMR, TDP...) or Experiment Tiles
Oral, Directives, g
Meetings and Haudbooks, |
Symposia Manuals ]
25-28 A B C ()]
Concepts A 23 1l 5 4
148 1 32 2
7 3 6
Cost and Funding B 9 @ 4 i1
19 87 8 3
Design Techniques, 2 4 1
Fxperimental Processes,
Production Processes, ¢ 1 31 4 9 . 1
Utilization, Test 162 481 54 145 11
Processes 19 21 21 25
3 e E 4 7 1 16 4
Math Aids and .
TFormulae 14 63 3 62 1
2 3 1 11
Performance aul F 29 4 8 9
Characteristics, 953 135 264 2¢
Specifications 42 52 46
Raw Data H 7 22 9 4 16
23 [E) 31 12 ‘
3 3 12 2
Technienl Status J 5 31 2 2 6
49 308 17 2h
6 14 7 4
Other No12 38 3 8 11
50 163 13 3
, 6 1 4 o
RD OF -1 -1 - 1 -1
r ]
TOVAL 11 29\ 3 1 8
812 216 260 579 &
100 10u 100 130




ot inforl\ "[EDIA
wation is
and sp

ks,
irectives,
fandbooks,
lanuals
<
4 D K
27
4
22 27
17 6 4
37
17
8 37
1 1 6
111
1 ¢ 1
145 111
4 25 18
. 4
62 15
5} 11 2
284
A4 9
264 286
16 LY. &5
Y
4 16
; 12 51
6 2 8
y
2 6
24 61
i1 ! 4 10
4
.} 11
32 46
6 7
8 -3
63
iy ? 8
519 634
100 100

Correspondence,
Memos, TWX
urement Personal Notes,
Files and Logs

Preprint,
Reprint,
Journal
Newsletters
Mass
Media
N P
9
1 59
3 16
1
5
S I &
14 206
5
4 13
11 5
3
16 98
43 26
3
1 9
3 2
11
9 104
24 27
&
1 15
3 4
-1
5
37 319
100 100

Previous
Knowledge
Photographs
Reports Maps
Proposals Texts Films
R S T v
12 1 21
18 4 136
6 7 16
16 8
35 17
3 2
1% 4 i 13
209 68 8 207
16 15 13 25
i1 26 13
41 98 50
3 22 6
18 3 1 8
576 r\ﬁ 27 264
45 20 45 32
20 2 4 2
65 S 14 7
) 2 23 1
23 6 |\ 12
225 56 5 119
17 13 8 14
14 1 7
60 3 2 30
5 1 3 4
_ [}
17 1 11
1289 &4 &0 830
100 - 1¢0 100 . 100

concept information is found proportionally more in texts and journals and less in
\sals an@ iv.formation is obtained by the oral media. Math and formula informatior is found
. @rmance and specification information, to a great extent, comes from a category

in proposals and reports, and is not found in texts, Status information is principally
 the oral mode, and journals.

Computer
Printout
W
3
4
1
2
2
5
6
2
9
11
1
25
30
9
31
38
3
&
1
4
5
1
82
100

Other

T RD OF

46
100

TOTAL

100

63

100
213

100
1540,
20

100

100
328

100
328

100
986

100
426

100
1790
100

Fignre 3-8, Class of Chank Vs, Media
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Any significance attached to the patterns of information in this table, however, must
be qualified by the low reliability value (3) of the data produced by Question 38.

Class vs. Field of Task vs. Field of Chunk

The three-way Table 251226 (Class of Chunk vs. Field of Task vs. Field of
Chunk) shows a high degree of correspondence between the field of the task and the
field of the classes of information used within the same tasks. This is evident by the
pronounced diagonal throughout each of the sub-tables, which shows the interdisci-
plinary aspects of information. The degree of this relationship, however, was found
to vary somewhat with different classes of information. For example, tasks in a given
field tend to use cost and funding information almost exclusively in the same field as
the tasks. However, tasks using "how-to-do-it" information (design techniques, ex-
perimental production and test processes, utilization) were found to use a fair amount
of "how-to-do-it" information in fields other than the field of the task. The same
pattern was also observed for tasks using a high percentage of performance and char-
acteristics, and specifications information; i.e., a considerable amount of performance
and characteristics and specifications information was used in fields other than the
field of the task.

3.4 FIRST SOURCE OF TASK-REQUIRED INFORMATION

The results of Question 42 (first source) demonstrated the significance of
the local environment (or informal information system) and the infrequent reliance on
libraries and information centors as a first source of information. The one-way table
for Question 42 is repreduvea beiew. A explamtion of the frequency column and the
blank category for this and other one-way tables is found in the introduction to Appendix B.

Question -2

\What was the first organization or person you went to
in order to obtain this information?

Fregquency Percent
A, Recoived with Task Assignment ) 196 11
B.  Supervisor {if Given by Supervisor aiter
Assignment), Assignment to Subordinate 268 6
E. Consultants, Colleague 1027 22
r. Libravian or Teclnical Researcher, Library
(Scarch by Self) 243 5

3-16 N
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Frequency Percent
H. Department Bookcase or Files 608 13 }
I. Own Collection 820 17 ‘
J. Information or Data Centers 19 0 ;
K. Manufacturer or Supplier 215 5 j
L. Blank 991 21
Total 4687 &\

First Source vs. Task Characteristics

The first source to which the respondent went to acquire task-required infor-

mation was examined in relation to the characteristics of the tasks.

e Table 1242 (Field of Task vs. First Source) shows that there is no sig-
nificant pattern between the field of a task and the use of any particular first source,
with the one exception ihat for Aircraft and Flight Equipment tasks, manufacturers
were used as a first source more often than in other fields. ‘

o Table 1442 (Kind of Task vs. First Source) in Figure 3-9 further shows
that as tasks are classified in another manner, there is still no cutstanding relationship
to a particular first source, with one exception; libraries were used as a first source
of information for research tasks relatively more often than for any oiher category of

tasks.

* Table 1742 (Man-Days of Task vs. First Source) shown in Figure 3-10
compares the level of effort in a task aguinst the use of the various first sources. which
again tends to confirm that the use of a particular first source is not dependent on task
claracteristics.

First Source vs. Class

When classes of information (Question 25) are compared to ne use of the
various first sources (Table 2542), it is found that there are no outstanding patterns
between the use of any particular first source and the various classes of information.
Two minor features, however, do stand out: first, libraries scom o be used relatively
more as a first source of concept and technical status information: and second,a person's
own collection seems W be used relatively more as the first source for math aids and
formulae than other first sources.

3 - 17 : s R

[ RS




90aN0g JSIATT *SA NSEL jo puty ‘g-¢ sandig

o0t 001 001 oot 001 001 001 oo1 001
189% 166 $€2 028 809 €42 1201 892 964
001 1 ¥4 S L1 €1 S 22 9 11 1031
40 0¥
s 9 y S € 2 S 9 y
122 8S 01 (14 81 9 1s st et
001 92 S 02 8 € €2 2 e 3 queyg aayio
L2 82 L 62 174 L1 82 82 113 .
6521 S22 o 9€2 191 2y 682 94 951
001 2e € 61 21 € €2 9 2t o 1aeidng guy
S S 9 S v 1 S S >
122 2s €1 LE ¥ 4 € 55 51 (174 .
001 2 9 Lt 21 1 (T4 9 6 3 osue) fupnd - Aoy
1S 6% 19 by 8s iy 2% €5 s :
Y092 68¢ LSt 19¢ 0s¢€ €1t €E€S 291 662 mawdaioaog
001 1 - 0z L st st s 2z 9 11 @ jetonrasde Stuapauriug
— poaurapy ‘Lomaodxg
@ 7t ® L3 11 @ ot ) 6
28% LTl (34 191 99 L 66 12 113
001 02z F4 L ¥4 11 »1 L1 » 8 v H2arassy
Ivi0L 30 0¥ 1 b 1 H 3 3 9 v 2991
SIUID SaI1 J10 andeaiicH UDUBIYEY
uorjewIoOyuy aseoqood uRNSUo) Hsel
‘Iaanjoeinuey uswlxedaq YI1a poatansy
T UOI3109110D) Aavaqyy ajeuipiogng 10
Huelg umnQ ‘a3YyoxraISIY Jos1a33dng
uzpeIgry

“UOTIBLUIOJUI JO IDINOS 1Sa1) B SE S9a1 Afjruoizodoadd
Sasamoenuew pue srow Affeuontodoad Laeaql] 9y} 9sn sysE} YOIEISOS Juop sidoad tuy) smoys Hjae sy,

I2UNO0S LSUIA “SA MSYVI 40 ANIN -1~ et

>

3-18




v

SR &

A2INOG 1SaALT *SA YNSRI JO Sin-Uviy ‘qI-g axnig

201 001 001 oot 001 0071 oc1 061 ol
189¢% 166 el oc8 209 €2 L7201 892 LYy
001 1¢ S L1 £l S 2z 9 11 Wi0}
T - 1 1 - 40 O
€ < 4 Y 1 B Z Z € N
szl oz S o€ 8 61 vz 9 € oot o s
oot 1 91 Y %Z 9 sl 61 1 01 666 s gat 490
st 6 1¢ 91 81 Lz L1 21 %1
L1 26 64 821 Lo1 59 341 Zf €9 ,
001 1 - €l L 81 st 6 52 L4 01 ¢l wALY LU o8
43 62 133 62 62 9¢ of 6 € )
2691 982 8L 8€2 YL 18 €9€ %01 291 . A !
001 61 S 91 21 9 92 ] 11 220 #REY ST O3 D = 3
0s 09 L 2s zs 0f 147 Ly 15
€s€e “6S €01 ey 61¢ el Y% 321 2se :
001 sz L 81 1 £ oz $ I1 sco0 ¥ALe] ol ;
IviolL 40 Q¥ 3 b ] 1 H E ] 3 H v Zy-4 1
T uonoaed sxerqry DI
Muerd wnO L19YDA IS IY A0
soqtd uBtiegr] dostaiadng
SIAUND 10 LTS I HT I B S i
uorjpwaGyuy ISEON0OF] SAREAfnND s
..5.3»08::34 uaunaedag IURHNSUOD) IR (s
TUGIINGLIGINE J0 4a3IN0Y
15115 343 JO 901042 343 UL 3D9YYD OU O 3[1H] STY Y1) 1 1UA0JIIT 0] UL Y S wouys T S0 64 CIr p gL
HOUA0S ASULE 58 MSVL 4O SAVI-NY IV ~ 1 - PABA
A\ -
PSS S—-— - -




Performance of the First Source

Question 45 determined what was obtained from the first source, e.g., all
of the information, part of the information, a reference to further information, or
nothing. In 39 percent of the cases, the first source provided all of the information
required.

e Table 4245 (First Sowrce vs. Information Obtained from First Source)
shows that where the First Source was a colleague, a supervisor, or a subordinate, the
information obtained was frequently a reference tn further information, rather than all
or part of the information required.

3.5 VOLUME OF INFORMATION (Exposure}

In the great majority of cases, the user does not want to be exposed to all of
the relevant information which is available. The user is generally satisfied either with
a single item of material or a sampling of the available material. The one-way table
for Question 33 is presented below.

Concerning the total amount of material available, which
potentially contains information on this chuak, how much
of it did you want to be exposed to?

A eos

WA -

Frequency Percent

A. Cne Item of Mater‘al 1611 34 )
B. A Sampling of the Available Materiais 1240 25 E
C. All Available Material 1050 22
D. Blank 784 17 E
Total 4887 ;
The 17 percent under “Blank" is composed almost entively of those information
chunks which the respondents recalled from their own previous experience. i

Volume vs. Kind of Task

Table 1433 (u) (Kind of Task vs. Exposure o Information Wanted-Unpooled)
presents no outstanding pattern between the Kind of tasks and the volume of information
wanted for the chunks of information used in concluding these tasks.




Volume vs. Search Aids

It might be assumed thet people who want to be exposed to a large quantity of
information would at the same time want to use some type of search aid to help them in
selecting the most appropriate items to examine in detsil. Table 3334 (Desired Exposure
to Information vs. Use of Search Aids) did not present any significant patterns. The
relatively large numbers found in row C of this table are due to the fact that Question 34
(Search Aids) was asked only of tnose who ind:cated a need for a large volume of infor-

mation.

Volume vs. Depth

Table 3339 (Desired Exposure to Information vs. Desired Depth of Information)
shows ttat when people want to be exposed to one item of the available information, they
generally appear to be searching for a specific answer. There are, however, no other
significant patterns betwaen the information exposure wantea and the desired depth of

information.

3.6 SEARCH AIDS

(uestion 34 was desigped to determine whether seavch aids ware uscd or de-
sired by those who needed a large quantity of infortaation. The question was not asked
of thoce who did aot indicate a need tor a large volume of information, since it was
presumad that in this siteation search aids would not have been requirad. This accounts
for vhe large number of blanks (no answer) in the one-way distribution shown below. Of
the 19 percont of the chunks of information for which affirmative answers were obtuined
{e.g. . &, B,0or F.) seaveh aids would have bean useful or were already being used in 68
- pareeat of these cases. '

Question 34

Since you wanted to sve a let of material, would you have found
title listings or abstrac~ts move vsoful W read first in oxder to
help you select the chunk of material o read in detail?

_ Frogueney Pereemt
No, Wented to roview all the material 263 @
Foxplain
B. Title Listing, Absiraets, or both 468 10
¥, Already Used Eithar or both ' id% 3
X. Blank 3803 &l
Tolal 687
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Search Aids vs. Field of Task

From Table 1234 (Field of Task vs. Search Aids), it was found that search
aids were not generally considered to be useful by those engaged in tasks in the field
of Communications and Electronics. Conversely, search aids were more heavily used
in tasks in the fields of Medicine, Physics, Fluid Mechanics,and Nuclear Physics.

3.7 DEPTH OF INFORMATION

Questions 38 and 39 are companicn questions dealing with the depth of infor-
mation received and wanted, respectively. Depth was defined as either a "Once-Over-
Lightly" treatment of the subject or as a "Detailed Analysis." A third category "Specific
Answer" was treated as a subcategory of "Detailed Analysis' (considerable depth). The
significant finding was that the RDT&E population wanted either a Detailed Analysis or
Specific Answer in the great ma jority of cases.

Question 38
Depth of Information Received. Did you get a:
Frequency Percent
A Once over lightly of the subject 839 18 P
B. Detailed Analysis , 1994 43 '
C. Speeitic Answer , 102 23
D. Nothing 42 H
Blnk. Blank 180 V7
‘i)ta&l_ =687
Lrrestion 39

Depth of Information Wanted.  Would » ou vant a:

Al Onee over ghtly of the subies ‘ 760 13

I Detailod Analysis ' 2152 38

c. . Speeific Answer 1043 oo

wuk.,  Blaak g B ¥
Toi _ {687

!




Varying task characteristics were compared to the depth of information de-
sired for the required chunks of information. Tasks in the fields of Aircraft and Flight
Equipment appear to require only a once-over-lightly treatment relatively more often
than tasks in other fields. The respondents engaged in tasks in the field of Medicine

were relatively less often satisiied with a once-over-lightly treatment.

o Tables 1439 (u) and 1739 (u) (Kind of Task vs. Desired Depth of Informa-
tion) show no significant patterns. This implies that the depth of information wanted
bears little relationship to task characteristics.

e From an examination of Table 3942 (u) (Desired Depth of Information
vs. First Source) there further appears to be no relation between the use of any particular

first source of information and the depth of the information wanted.

3.8 RETRIEVAL TIME

Questions 35 and 36 are concerned with how quickly the information was re-
ceived and how quickly it was requived. It was found that in only 18 percent of the cases
was the required information needed in less than one day or received with the task assign-
ment, while 41 percent of the information was actually obtained withir one day( or received

. with the task assignment).

uestion 35

From the time vou requested this chunk oy started 0
search for it, what was the actual time it took to get it?

: . Frequency Porcent
A No, or Nut Applicabic BN 110 S R
B: Under 1 Day w76
C. Under 1 Week R CoTes B0
D. Under 1 Month; Under 3 Months; Over 3 Months T 18
G. Received with task assignment 228 b
X. Blank 202 Y7

Total 1687




Question 36

From the time you requested this chunk or started to
search for it, was there a maximum time you could have
allowed to get it?

Frequency Percent

A. No, or Not Applicable 738 16

B. Under 1 Day 617 13

C. Under 1 Week 998 21

D. Under 1 Month; Under 3 Months; Over 3 Months 1315 28

G. Received with task assignrment 212 5

X. Blank _807 1%
Total 4687

Hetrieval Tine vs. Kind of Task

e Table 1436 (u) (Kind of Task vs. Desired Retrieval Time) shows that
there are no significant patterns between the time information is wanted and the cate-
gories of tasks found in Question 14 with the one exception, that Research tasks ravely

reguire information in less than one day.

I3

e Table 1735 (Man-Davs of Task vs. Actual Retrieval Time) also shows no

significant patterns between the lengtia of the task and the actual time to obtain information.

Rewieval Time vs. Volume

»  Table 3336(u) Desiced Exposure to Information vs. Desived Rewrieval Time)
ghows in Figure 3-11 dut there are no significant patterns between the time information is
wanted and the volume ol infornution or degree of exposuse santed, with two minor ex-
ceptions:  when intormation is wanted in under ene day. there seoems to be a tendency
examing only one specific item of the available material (see Row A, Colunn B, of
Figure 3-11); when up to thres months can be allowed, there appears to be a velatively

greater desire o be exposcd to all the information (see Row C, Column F of Figure 3-11).

Retrieval Time vy, First Souvee

o Table 3542 (Actual Retrieval Time ve, Pirst Source) shows several

patterns which exist betwenn the se of the various fivst xourees and the length of time

reguited W retrieve itormation.  When the informuation is vetrieved in under one week,

[
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t colleagues, manufacturers, and suppliers are used relatively more as a first source of
( information. When it takes more than one week to obtain information, the library, man-
ufacturer and supplier, and supervisor and subordinatc are more frequently used as the

[ ‘ first source.
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APPENDIX A. STUDY EXECUTION

This Appendix contains a detailed description of how the study was exesuted
and is intended to supplement Section II, which presented a brief description of the
Conduct of the Study. This Appendix also discusses the problems of the study, the
methodology that was used to solve these problems, and the reasons for the decisions

and assumptions that were made.

The first part of the Appendix contains a discussion of the overall study ap-
proach. This is followed by a discussion of the four major parts of the study, which are:
(1)  Survey Techniques.
(2)  Sampling Plan.
(3)  Survey Execution.

(4)  Compilation and Analysis.

Al STUDY AFPROACH

Before considering the details of each phase, it is uscful to consider some
of the macroscopic problems of the task to obtain a proper perspective of the study
since the magnitude and scope of this study exceeds that of any other user stidies de-
scribed in the literature. Other studies have generally been of more limited scope and
have been confined to a specific discipline, e.g., a survey of 200 chemists. Alse, most
other studies hiave been concerned with probing the media used by the respondents. with
the result that the nature of the information itself and its application have veceived less
attention than the means by which it was conveyed. An amotated bibliography containing
a description of n-any of these studies is in Appendix C of this volume.

Al Survey Design

The available population, exceeding 36, 000 RDT&E personnel, dispersed over
a lnrge geographie area, posed a major problem, A sample size exceeding 1, 200 inter~
views was required to gather information that was representative of the total population.
1t was therefore necessary to devise a system for gathering, processing, and analyzing
the results of the interviews ag efficiently as possible to work within a realistic study
schudule. For this reason considerable attention was paid to the development of a work-
uble interview guide. The design of the guide consisted of over 15 stages, involving
iterative stops of desipgn, test, analysis, and redesign.

Al




{ A.1.2 Population ]

The heterogeneity of the population posed problems in formulating appropriate
4 questions in the interview guide and ensuring that the answers would be comprehersive |

-

and unambiguous. The population contains a wide variety of scientific and engineering
disciplines; members range from those doing detailed work in their discipline to those :
performing broad administrative and evaluative work, either in one discipline or a mix-

ture of disciplines. It was decided that the best way to cope with these problems was to

*‘ conduct an in~depth interview lasting approximately two hours. An interview guide would

1 be used and it would contain ample space for entering appropriate narrative comments.

s A.l1.38 Pilot Testing

[ A series of test interviews was conducted for the purposes of testing the
{7 interview guide and interview techniques, and as an wd to inierviewer training. The
pilet testing was done in two stages: the pre-pilot stage, which consisted of 18 interviews i
with technical personnel from the AUERBACH Corporation and the Frankford Arsenal

in Philadelphia: and the pilot stage, which consisted of 73 interviews at DOD installations
in the Washington area. The Revisions to the interview guide and technique resulted

in changing from a media-oriented guide to one concentrating on the characteristics of

| the information required for a task, and from an unstructured guide to a semi-structured

! guide. It should be stressed that the purpose of the pilot interviews was not to gather

e

{ information, bui raiher o provide fvadback for impraving all aspects of the survey

methodology.

l Al Sampling

{ Another important consideration was the necessity to dervive a reprosentative

sample of the population.  The decision problem lay in the choice of a sampling technique,
i f.e., a stratified sampling or @ simple random sampling technique. A stratified sumple

is one in which selections are made randomly from segmentod groups of the population.
While the stratified sample might have resuited in greater procision, the choice was made
to use stmple random sampling. The primary reason for this choice was that an insuf-
ficient amount of tested, a_priori infornation was aviilable about the population to ensure
proper steatification.  The random sample was checked by comparing the sample's

googriphic distribution against the population's geegraphic distribution, and it was found

to be representative.




A, 1,5 Identification of Information

Implicit in the design of the interview guide is the question of how to identify
the information required by the user and how to analyze the data after it is collected.
A significant feature of the study is the development and use of a method for explicitly
identifying those pieces of information which were wanted and used by the respondent.
The pieces of information used to answer a particular question are collectively called
a "chunk". A chunk is the smallest identifiable unit of task-recuired informaticn which
would lose its identification and meaning with respect to the task, if segmented further.
While the concept of a chunk of information does not provide a quantitative measure of
information, its advantage is that it is a workable and understandable unit.

The choice of information "measurement," however, poser a problem since
chunks are not independent of one another and since they are by definition dependent on
the sampled tasks. It is therefore not possible to apply the standard statistical tests
in analyzing the data derived from combinations of such questions. Nevertheless, it
was considered that the definition and use of the "chunk concept enabled a useful cegree
of objective analysis. Questions in the interview guide which do not involve information
"chunks" are still amenable to standard tests, and such tests have been made.

A.1.6 Elimination of Bias

The design of the survey attompted to reduce and eliminate potential bias by
oreating the proper environment in which the interviow was to be conducted. Suci
whings as directed answers by superiors and concern on the part of the respondent that
his supericr might review his answers, were expectad. To circumvent these problems,
certain interviewing procedures were used:

(1)  Guarantee of interviewee anonymity.
{2)  No audience during intorview.

(3) interviewers would check and eross-~chock answers
oliminate bias and test for reusonable answers.

It was found early in the field interview stage that these problems did not exist to any
extont. Most respondents had little or no feeling about remaining anonymous, and it
was felt by the fnterviewers that virtually no dirested answers waxe being obtaiied.
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A.2 SURVEY TECHNIQUE

To implement the objectives of the study, an examination was made of the
techniques available for collecting data. The following techniques were rejected:

(1) _Mailed Questionnaire: This approach was considered
not feasible because it would have produced non-standard,
probably biased, data which would be difficult to interpret.

(2) Diary Technique: This technique would require selected
personnel to record certain information in a diary at the
end of a given period of time. The approach was rejected
for essentially the same reasons as the mailed question-
naire.

(3) Direct Observation: This technique would involve assigning an
observer to each respondent for a period of time. The purpose
of the observer would be to observe and record the information
the respondent acquired and used. The technique was rejected
because it was impractical from a time and cost consideration.

The method eventually chosen was the critical incident technique based on a
persona’ interview with each respondent. This method allows specific data to be ob-
tained with a minimum of bias and within reasonable time and cost considerations.

A.2,1 Development of the Interview Guide

The final guide used in the mainstream of interviews evolved from a very
loosely structured instrument of informally phrased questions and minimum framework
to a semi-structured, more tormally organized interview guide. At no time, however,
did the guide become a rigid guestionnaire of a "Yes-No" character, or of a limited
range of responses. The intsrviewer always had the option of ignoring multiple choices
or categorization if they dic. not fit the situation: the alternatives were narrative com-
monts or outright omission of the questions.

(1) Evolution to semi-structured guide

The progression from a very loosely structured to a
semi-structured guide was a natural one. The somi-
structured version was possible only after the pertinent
questions and most of thelr possible responses had been
pinpointed by the lovsely structured pee-pilot interviews,

(2) Disoard Media-Orientad Guide

A sccond woticeable trend during the development of the
guide was the shift away from cataloging the type and

Ay
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(3)

| o

quantity of media used by respondents. Early versions

of the guide had, as their primary objective, the analysis
of what journals, texts, or other type media were instru-
mental in shaping the respondent's information repertoire.
Gradually, the study team began to realize that what they
needed was a more concise description of the type of
technical information used, not the name of the media
from which it was obtained.

Critical Incident Technique

A third development trend was the selection of the critical
incident technique. This technique provides that an in-
cident be defined, in this case a task, and a series of
questions be developed to uncover the attributes and char-
acteristics of the information the respondent used relative
to the incident. To provide a basis of analysis of the
details of the critical incident, further questions were
developed to gain insight into the respondent's backgroaund
and into some of his general information gathering habits.

Each task used as the critical incident for the interview
met the following criteria:

(a) It was at least eight hours in duration.

(b)  Some technical consideration was involved in the
task.

(¢) 1t had a tangible, clearly ideutifiable outpui such
as a technical report or an oral briefing.

(d) It was the respondent's most recently completed
task that met the above thrce eriteria.

The last criterion, that the task must have been completed,
may have resulted in a biased selection of tasks in that o
disproportionate number of shorter tasks are likely to have
been selected.

Simplification of Recording Techniques

A fourth development trend was the attempt to simplity
the interviewers' recording and veporting procedures.
The largely narrative recording techuigues of the early,
loosely structurad interviews raguired lengthy trans-
cribing and analysis by the interviewer after he Jinished
talking with the respondeni. The provision of additional
structure allowed the interviewer to record vosponses

ot the guide itself by entering a single letter or number
in a bloek. The simplified reecording and reporting
procedutres reduced the average "after-interview" eleanup
Ume freom 2n hour or move to only a lew minutes. It very
likely increased the validity of the retuns. :

A=




(5) Elimination of Current Awareness Questions

Another development was the elimination of specific
questions on the subject of current awareness. During

an early analysis phase of the pilot study it was recog-
nized that unique problems existed in gathering accurate
data concerning the acquisition and use of current
awareness information. These problems are due to

the fact that current awareness information is extremely
encompassing and is gathered and used in highly sub-
jective ways. Hence, to gather accurate, comprehensive
information concerning current awareness, a series of
close-up, intensive studies would be required where the
investigators would have to "live with" the RDT&E groups.
It was further concluded that specific treatment of current
awareness would be inconsistent with the critical incident
technique used to identify task related retrospective
search patterns. ‘therefore, with the concurrence of the
contract monitor, it was agreed that the identification of
general current awareness patterns would not be handled
within the study.

A.2.3 Interviewer Training

(1) Staffing. The AUERBACH team assigned to the DOD study
consisted of a principal investigator, project supervisor,
project engineer, analyst, training specielist, and inter-
viewers. Inaddition, consultants both within and outside
the organization were used. The consultaats from outside
AUERBACH were: Dr. Robert Sleight and Mr. Kemnoth
Cook of the Applied Psychology Corporation; Dr. John
de Cami of the Statisties Department at the University of
Pennsylvania; and Dr. Herbert Menzel, 2 researcher in
information use patterns, from Columbia University.

(2)  Training. The training program provided schooling for
four classes of interviewers: Class I, four AUERBACH
interviewers; Class I, four National Security Agency
interviewers: (lass 1I, one additonal AUERBACH inter-
viewer: and Class IV, two backup interviewers from
AUERBACH.

The four members of Class | received an invaluable orientation in previous

user study research when they collectively conductend a literature reference search

and compiled a very comprohensive bibliogeaphy which comprises part of the bibliography

" in Volume 11, In addition to receiving guest lectuves frem information specialists at

Esso and Du Pont, the members of Class 1 received formal classroom training principally
uit interviewing technigques: the DOD organizations] structure; how to make a literaturve

search; the philosoply, objective, and hypotheses of the DOD study: meanings ol

A-6
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interview guide questions and how to use the guide; interview recording and reporting
procedures; and other administrative matters. The bulk of the training time was spent
on demonstration interviews using the role-playing method, and in numerous "live"
practice interviews conducted at AUERBACH and at DOD installations in the Washington,
D.C. and Philadelphia areas. The "live" practice interviews conducted by the regular
interviewers were observed by either the training specialist, the analyst, the project
engineer, or project supervisor. The interviewer always received a critique of his
performance from one or more of these observers. The interviewer's performance

in completing the interview guide was alsc thoroughly analyzed. Additional and signi-
ficant training was received on-the-job when the interviewers improved their techniques
during the pre-pilot and pilot interviews. They also gained insight by assisting in the
analysis of pre-pilot and pilot study results, and providing assistance in the revision

of successive drafts of the interview guide. The formal training concluded with a

field trip to the Defense Documentation Center at Cameron Station, Virginia.

Class II (the four NSA interviewers) received similar training, except that
it was condensed into a two-week period. Classes IIl and IV (one and two interviewers,
respectively} were conducted more on a tutorial basis because of their size, but again,
the training was almost identical in content, The two-week course for Class II, which
formed the pattern for the following classes, cousisted of four days of formal class-
room training (including demonstration interviews), and five days of practice inter-
viewing in the field, under observation of the trainer and usuvally one cther studeni.
Class IV, unlike its predecessors, was not able to tour DDC on the last day.

Class I raturally did not have the beunefit of a completed handbook at the
boginning of its training. However, the final drafts of the guide and handbook wore

available for all the following classes to study as they proceeded through their schooling.

A3 THE SAMPLING PLAN

It was deeided early in the study that a simple random sample of between

© 1,200 and 1,800 people would be selected and interviewed. Cther sampling me&wﬂs

may, no doubt, provide more precision, if more infarm.iﬁun upon whieh to base a
decision about the population were available. There was, however, not enough readily
available information sbout the populaticn to justify a differeat approach. The time
and expense of collecting additionsl informaition were not considered justified for an
initlal study. 1t was therefore decided that a simple randota sample wonld be used

A-7
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- them, aboeut 2,700 sample cards remained, which are hereinaiter veferred to as the fivst-

- percentages compared for each lovation. In all cases the ditference etween the two

with the understanding that it would probably provide, along with other results of the study,
information which would be useful in future studies and would provide information leading
to sampling plans having more precision.

The population to be studied was defined by DOD and was furnished in the form
of punched cards or on typed lists. Generally, each card contained the individual's name,
his serial number (if military), his grade, his organization, and a number identifving his
professional field. In the case of civil service perscnnel this latter number is listed iv the
"Handbook of Occupational G:roups and Series of Classes Established Under the Federal
Position-Classification Plan' prepared by the United States Civil Service Commission,
Bureau of Programs and Standards, St:indards Division, and is available from the Govern-
ment Printing Office. The equivalent information for officers and enlisted men in the three
r’litary departments is available in other publications.

Names which were furnished on typed lists were keypunched, and all cards were
then printed out with a sequence nuinber assigned to each name. The total list was com-
prised of 36,000 names. ‘The next step was tu obtain random numbers upon which to base
the sample selection. The Rand Corporation publication, "A Million Rundom Digits with
100, 000 Noral Deviates, " contains random digits couvenientiy arranged in five-igit
aumbers; 3, 000 random five-digit numbers smoller than 36, 000 were selected from this
source and then each number was keypunched. The eards were then sorted, phiced into

KRN R ———

aumerical ordor,amd printed out. This procedure jdentified duplicates, and after rejecting

AR RS

stage sample.

&

At this stage the guestion arose as to how well, from a geographical standpoiat,
the first-stage sample numerically represented the population from which it was taken.
The percemtage of the population located at the vavious installavions, or, in scme cases, a
generalized geographical area coutaining nuimerous installatioas, was caleulated, The
percentage of the sample at the same instatlation or avea waug alse caleulated and the two

pereontages was leas than one porcent, indicating that the saluple could be considered
be representative of the population from which it was taken within the parameters selected. §

Aftor determination of the first-stage sanipie, a cand was punched containing the
sequence number of the individual, his grade, job code, jnstallution or arva code,

A-8




and military department. The cards were then sorted by installation or area code to
facilitate scheduling ard weve then printed out. Other sovis were printed out, such as
the distribution of job codes within grades and the distribution of grades within job codes,
for later consideration.

The second stage of the sampling procedure involved selecting, by random means
{rom the first stage sumple of approximately 2,700 cards, one half of tke names at each
instailation or area, yielding approximateiy the 1,275 names required. Substitute names
for missed interviews,due to pecple being transferred, retired, deceased,or unavailable
for any reasor, were sclected randomly by ingtallation from the residue of the first-siage

sample.

The siudy coniract iated taat between 1, 200 and 1,850 persons were to be
sampled. The actual number of interviews performed vas 1,375, It is desirable to kuow
how well this sample's characteristics represent the actual population's characteristics.
This is found by c¢alculating the maximu:n standard deviation for the sampie size and using
the fact that in 95 percent of the items, the sample's characteristics will difier from the

“ satatioante . 19 < V)
population's by no more than 20, ...

The standard deviation for a simple random sample from & population of size N,

and sample size p is given as

N - i PQ
o ‘V/ ‘:{—_—-%— -fg-—*-« and

is maximized when P-4 =1/

N, the population size, is 36,900 and g equals 1, 375, Thersfore

N e e, TRAMRATIER L e METLTSEE 34T NTORATIT om

! 2

max A7 36000 2 137

&xg

1325107,

Henee, 95 percent of the time the sampie’ s charactevistics will diffes from the

actual population's characteristics by 9o more than 2. &4 percenlage points {2.¢ ). This

o)
max
is constdered to be a canservative ugper bouad.
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A.4 THE SURVEY

A4l Method of Operation and Controi of the Main Survey

A preliminary trip schedule based on an expected rate of three interviews per
day was established for each interviewer at the start of the main survey, and specific dates
and times were scheduled for eacn respondent about 2 month in advance of each trip.

In scheduling interviews, each interviewer spent two consecutive weeks in the
field and returned to the office every othar Friday for administrative purposes and for a
group briefing which involved a two-way exchange of jnformation between the interviewers

and the project chalyst and the project engireer.

About a month prior to visiting ay installation, the commanding officer was
advised by letter of the study and of the proposed interviews. He was furnished a copy
of the schedule, and his assistance in enabling the interviewes “¢ carry out the proposed
interviews was solicited. At first, a letter was addressed te each respondent advising him
of the study and the proposed date and time of the interview and requesting him to advise
the preject engineer whether or not the interview could be conducted  Some difficulty was
experienced due to inadequate addresses: conenquently, ietters to the respondents were
later forwarded as an enclosure to the letter semt to the installation eommanver, with o

vequest that he forward them to the addressees.

Interviewers aiso experivaced difficalty and lost time sluripg the first five or six
weeks of the main syrvey because official notilization of the study had not reacned wany ol
the installation commanders, I is interosting to note that ducing his posiad about 80 per-
cent of the scheduied interviews were conducted, and during the wext fers weeks this ver-
centage climbed to 90 percent,  Another important factor cantributing to this degive of
suegess was the publicity givea to the study through semiolficial news wadia,

Twa news stories were distributed to the serviees for publicity i the sppropriawe
media. The first ohe was a general stovy aboul the parpoes of the stady.  The sveomd was
more specific, dealiag with the content of the interview amd wWentifyieg both the respondents
awd the interviewers at specific instaiiations.

To avoid statistical bias by permitting the instailation to provide subsiitutes fur
uarvailable respondenis, the schedale included a fow alteraates who would normai.y be
interviewad an o subscauent trip.  In some cases e iterviewer was able to reschesule

A-iQ
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interviews after arriving at the installation, so as to take into ~onsideration last minute
schedule changes. When a person was unavailable and unable to be rescheduled by the
interviewer during his visit at a particular installation, a missed-interview repori was
submitted and the person was rescheduled for a subsequent visit at that instsllatioun.
Persons who were transferred, deceased, retired, or unavailable for similar reasons
were considered to be removed from the population and substitutes were selected from

the first-stage sample.

At installations where there were more than 15 persons io be interviewed, two
or more trips were made over an extended period of time so that persons not interviewed
during earlier visits could be scheduled on subsequent trips In addition, the master
schedule for the main survey left open the first two weeks in Qctober for all interviewers,
and the last two weeks in September for several interviewers, in order to reschedule as

many as possible of these individuals who had been missed.

Occasirmally a respondent w7 rite or telephone and assert that he should
not ve interviewed becauss he was not a member of the DOD RDT&E population. In some
cases, a supervisor took exception to the selection of a n.icular individual for interview
on the grounds that he was too new on the job, or otherwise too ‘nexy >rienced, and there-
fore, he vecommended a substitute. In such cases, it was explainec that, in order to
maintain statistical purity, such individuals should be interviewed and accounted for in the
anolysis of the study. Table A-1 shows some statistics in connection with scheduling

interviews.

Ad.2 Special Study of Parts Selection and Application Data

Prior to starting the main survey, a special survey was periormed for the Office
of Engincering Management, Director of Defense Research and Engineering which was
concerned with special nceds for parts selection and application data. The interview guide
developed for the DOD User Survey was modified slightly, and the persons intervicwed
were selected from several Defense Department contractors in the Washington areq, as well

as from DOD ugencies alsoe in the Washington area.

In addition to the prineipal purpose of this study, it was concluded that the general
interview technique, which was developed by utilizing the critical incident, would be a
suitable method for solating the information requirements for parts selection tasks. The
critical incident approach consists of identifying : n incident, such as a task, and asking ¢
~aeries of questions to uncover attributes and characteristics of the information respondents

used in the task.

DN




No. of Cumulative

Interview Cum. Interviews No. of Cum. Cumulative Percent Percent of

Week Time in Num- Per Inter- Num- Interviews of Succ. Successful
Ending  Man-Days ber Man-Day views ber Per Man-Day Int.  Interviews

1 May 64' 22 22 2.2 48 48 2.2 80 80
8 18 40 2.3 41 89 2.2 78 79
15 21 61 2.2 46 135 2.2 79 79
22 17 78 2.4 41 176 2.3 79 79
29 21 99 2.2 46 222 2.2 7 77
5 June 25 124 2.3 58 280 2.3 90 80
12 24 148 2.7 64 344 2.3 89 82
19 17 165 2.6 45 389 2.4 90 84
26 25 190 2.6 66 455 2.4 88 83
3 July 22 212 2.9 63 518 2.4 100 85
10 15 227 2.7 40 558 2.5 89 85
17 19 246 2.7 52 610 2.5 91 86
24 20 266 2.5 50 660 2.5 94 87
31 19 285 2.5 48 708 2.6 87 86
7 Aug 24 309 4.8 67 775 2.6 94 87
14 20 329 2.8 55 830 2.6 96 87
21 20 349 2.6 52 882 2.6 88 87
28 21 370 2.6 55 937 2.6 89 817
4 Sept 22 392 2.8 62 999 2.6 89 817
11 14 405 2.6 37 1036 2.6 88 87
18 20 426 2.9 58 1094 2.6 89 88
25 21 447 2.5 52 1146 2.6 85 87
2 Oct 24 471 2.6 63 1209 2.6 86 87
9 20 491 2.4 48 1257 2.6 94 88
16 18 509 2.7 49 1306 2.6 96 88
23 17 326 2.7 46 1352 2.6 52 88
2,2 27 1379 2.6 79 88

30 12 338

Note: The total number of interviews shown should be adjusted 1379
for a net deletion of four reports resulting from defective
reports and from reports done prior to 1 May 1964 ~4

Number of interview reports analyzed 1375

TABLE A-1. STATISTICS OF INTERVIEW SCHEDULES
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A detailed report of this study resulted in AUERBACH Technical Report
1151-TR-2, Report of Special Needs — Survey for Parts Selection and Application Data,
April, 1964,

A5 DATA COMPILATION AND ANALYSIS
A.5.1 Introduction

This part of the study consisted of the following steps:

(1) Data preparation: studying, editing, analyzing, and
preparing the interview reports received from the field
for computer processing.

(2)  Preparation of computer programs to perform data
processing, format generation, and selective search
of data.

(3) Detailed analysis of the results of the survey,

The first step, data preparation, was performed after interview guides were
fitled in and submitted to a centralized collection point at the Corporation' s facilities in
Philadelphia. The process started when ecach guide was analyzed for such factors as
completeness of dat:, elarity, and unambiguity in terminology. I any items could not be
resolved by the analst, it was promptly returned to the respective interviewer for resol-
ution,  Since the guides were submitted to the central collection point at the end of each
week, the information never became so old that it could not be accurately resolved.
Fellowing the acceptance of a guide, the information was prepared for handling on both
the TBM 1401 and TO4HE.

A2 Computer Programs.  (kefer to Section Vool Volue I for o More Compyre-
heunsive Deseription. )

A versatile computer program capability was developed for generating the
following outputs:
() A simple distribution of the responses to individual
questions,

(2)  The same ag item (1) except that certan classes of
responses to individual questions are combined or pooled
to reduce the table size in order to simplify the analysis.
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(3) A frequency distribution of the respouces to one question
as distributed within the responses to another question
for a set of specified pairs of questions. These are dis-
played in matrix form with row and column percentages
shown. (Refer to Figure 3-1.) In addition each cell
contains a percentage based on the row total and a per-
centage based on the column total. Rounding errors are
shown for each row and for each column.

(4) The same as item (3), but with pooled responses. The
computer program is sufficiently tlexible so that either
the same questions, a different set of questions, or some
combination of questions may be handled on a pooled basis
using the tabular arrangement described in item (3).

{8) A series of three-way tables giving the responses to a
pair of questions as distributed against the responses
to a third question.

(6y  Some reduced three-way distributions. In this case,
only cevtain preselected responses are printed out from
the set oi all possible responses to the questions.

(7) A printout of all the narrative responses to certain
questions.

in addition to the whove prmtouts, the computer program has the capability of
printing out wll but one specitied response to a given question, either singly or in combination
with other questions. In such combiniations, one response may be excluded from each of the
questions concerned.  Another capability of the program is to print out all serial numbers
lor those interview reports having suecificd responses 10 s many as three specified ques-
tions., The purpose of this feature is to enable a reseavcher to identify and study interview
reports with specilic charvacteristics  or to have a printout of certain narrative portions of

certain questions.

A seleeted portion of all the tables is included in Seetion VI ol Volume I of this
report. A completed list of the various questions which have been printed out is also con-

tained in Seetion V!

AOLY Analvsis Procedure

(1) Use of Chi-Squared Tests, As mentioned earvlier in the report,
two-way tables of the type used in this study may or may not
be amenable to standard statistical tests of significance. This
depends upon whether the two questions being ennsidered are
fndependent.  In the questions which are coacerned with "chunks"
of information, statistical testing wus not used. This is be-
cause, by definition, they are dependent upon the characteristics
of the task.
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In selected cases, where the questions are not concerned
with ""churks, "' the tables were subjected to standard chi-
squared tests at the 95 percent confidence level to deter-
mine whether or not a statistically significant relationship
existed between the classes of the two questions involved.
An alpha of five percent (the probability of a class I error -
i.e., rcjecting a true hypothesis) was selected and is
considered to be adequate.

(2) Objective Analysis. Analysis of the other tables used the
following procedure:

(a) All row and column marginal percentages were
examined,

(b) Those rows and columns that represented five
percent or less of the total population of the table
were ignored.

(c) A bracket of plus or minus 50 percent of each
remaining row and column marginal percentage
was established. Each cell percentage was then
compared with its associated row and columm
marginal percentage, and ifit were outside the
bracket, the cell was noted by being circled.

{d) If a row or column marginal percentage were 50
percent or higher, it was arbitrarily established
that the critical range would be 20 percent above
and below that value. This critical range or
bracket was then used as in item (c).

(3)  Subjective Analysis. After the analytic procedure described
above had been completed, each table was reexamined by the
analyst. The examination at this stage took into consideration
the meaning of the two questions.  Because of the subjective
nature of this stage of the analysis, no specific eriteria can
be described. Thus, any cell entry that appeared to be out of
the ordinary because it was higher or lowesr than expected
was noted.  (‘This is similar to the objective analysis dis-
cussed above, except that the significance of the question,
experiences during interviews, etc., were now inputs to the
analysis) If a heavy diagonal wereobservad, indicating a
strong dependeney velationship, or if, based upon the subject
of the table, some pattern were significant by its presence or
absence, this was noted. After a consideration of these tactors
comments were made as to the significance or meaning that
might be attached to cach table.

(4) Summary of Analysis Method. The analysis of the accumulated
data was done by using two principal approaches.

(d)  The first approach was based upon the quantitative \
data which was produced by the computer data \

A-15
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(b)

rompilation programs. Additional quantitative
data was produced by using the chi-squared test,
where appropriate, plus the procedure described
under item (2), "Objective Analysis.' These data
were used as one type of input to the Subjective
Analysis.

The second approach or method of analysis was
principally subjective. This was necessarily so
because of the subjective nature of many of the
survey questions. All of the coded and narrative
data was analyzed by subjective and intuitive
methods. This was done incrementally over the
entire conduct of the study. Each completed inter-
view guide was read, oral feedback from the inter-
views was evaluated, and the two incremental
computer printouts were examined in detail. The
incremental analyses served to establish a frame
of reference for the analysis of the data produced
by the third computer printout. The findings and
conclusions of this study are essentially a synthesis
and interpretation of those tables, data, observa-
tions and evaluations which were found and con-
sidered to be the outstanding features of the
patterns identified of information acquisition and
use within the DOD RDT&E population.
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APPENDIX B. DISCUSSION AND RESULTS OF SURVEY QUESTIONS

This Appendix contains the survey data that has been tabulated for each
survey question. The rationale and intent of each question are discussed together with
the validity and significance that might be attached to the resultant data.

The data obtained in response to each question is presented in tabular form.
Euach question has a number of answer categories, each of which is identified by
letters or numbers found to the left of the category. In some cases, these letters or
numbers are in a broken sequence indicating that the categories have been pooled. It
was found useful to pool the answers to several closely related categories within a
question to produce tabulated data that is more readable and comprehendible. Should
a breakdown of the pooled categorizes or their definitions be desired, the reader is
rejerred to the appropriate question in the Interview Guide and Handbook contained in
Seetion IV of Volume II, to the Glossary of Terms in Volume I, and to Section VI of

Volume 11, which contains the unpooled distributions.

A number of questions were not applicable to particular respondents (usually
in light of the answer to a previous question). For these cases, an answer category of
"blank" was recorded, which acceunts for the large number of "blanks" found in the tables.

Each table has a "frequeney” column.  The total in this column may be any
of three different totals depending upon the questions,  That is, the number 1375 re-
fors to total people or tasks, the number 4687 refers to the total number of chunks, and
the number 7790 is the total number of the media from which churks were obtained.
Each table also has a percent distribution column {(which may not add up to 100 percent

in every case tue to rounding).

Questions 6, 13, 19, 24, 30, 44, 55, 57, 58, and 60 provide narrative answers
only. The intent of these questions is discussed together with relevant remarks con-

corning their responses,
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B.1 DISCUSSION OF QUESTIONS RELATING TO RDT&E PERSONNEL

B.1.1 Discussion of Questions 1-8

Questions 1 through 8 contain personal data about the DOD RDT&E com-~
munity. The answers to Questions 1 (Military or GS Rating) and 7 (MOS or dJob
Code) were verified from information furnished by DOD about the total DOD RDT&E
population, and spot checks indicated that the data for these two questionz is reliable.
Question 6 (Job Title) was not included in the analysis becauseit was found to contain
little or no add*tional information beyond the responses to Question 7 (MOS or Job
Code).

The purpose of Question 3 (Number of Techiiical Personnel Supervised at
Present) was to stratify the RDT&E personnel aceording to their supervisory responsi-
bility, and to gain insight into the hypothesis that those individuals who supervise
others have 4 unigue pattern of intformation acquisition and use. The data obtained for
Question 3 neither confi;'ms nor negates this hypothesis because the answer categories
of this question did not prove io be mutually exclusive; i. ., in a significant number
of cases it was difficult to assign the answer obtained to a specific category.

QUESTION 1
MILITARY CR GS RATING

Frequency Percent
A. GS03, GSOT, 00E2, OUES, 00EG, Blank 53 4
B. 0001, GS09 1m 8
C. 0002, GS11 210 15
D. 0003, GS12 313 23
E. 0004, GS13 326 24
F. 0005, GS14 223 16
G. 0006, GS15 113 s
. 0008, GS16, €313 T 2
TOTAL 1375

- The modal rating of the DOD RDT&E community is GS813-0004 and is
composed of 85 percent civilian and 15 perront military personnel.
The data in this table appears to be normally distributed.
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QUESTION 1 (Continued)

Key to Rating
Air Force, Army, & Marines Navy

0001 2nd Lt. Ensign
0002 1st Lt. Lt. (jg)
0003 Captain Lt,

0004 Major Lt.Cmdr.
0005 Lt.Col. Cmdr.
0006 Col. Captain
0007 B.Gen. Rear Adm.
0008 M. Gen. Rear Adm.

00E2 Private
00ES Sergeant (Spl 3)
00E6 Sergeant First Class

0313 All PL313

* & % ¥k ¥

QUESTION 2
YEAR OF BIRTH

Fregquency Percent

10. Before 1010 118 9

20. 1911-1920 297 22

0. 1921-1930 4388 35

40, 1931-1940 438 32

99. After 1440 3 2
TOTAL 1375

The muedian age of the DOD RDT&E community is v years. Fifteen
percent are older than 50 years and 45 percent ave 35 years of age
or below.
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QUESTION 3
NUMBER OF TECHNICAL PERSONNEL SUPERVISED AT PRESENT

Frequency Percent
10. None 693 50
99, 1-10 552 40
Blnk., Over 10, Blank 130 9
TOTAL 1375

*¥ ¥k * %k ¥

QUESTION 4
HIGHEST DEGREE AND FIELD
Frequency Percent
Al No degree 137 10
B.. Bachelor in Aevonautical, Chemical, Civii, 329 38
Electrical, Industrial, Mechanical, Metallurgy,
General, and Other Engineering
C. Bachelor in Agriculture, Biology, Chemistry, 368 a7
Mathamaties, Physics, and Psychology
D. Master in Aeronautieal, Chemical, Civil, 92 (q
Electrical, Industrial, Mechanical,
Metallurgy, General, and Other Engineering
E. “Master in Agriculture, Biology, Chemistry 133 10
Mathematics, Physics, and Psychology
F. Ph.D. in Aeronautical, Chemical, Civil, 8 1
~ Electrical, iadustrial, Mechanical,
§ Metaliurgy, General, and Other Engineering
G.  Ph.D. in Agriculture, Biology, Chemistry, 93 i
Mathematies, Physics, and Psychology
H.  Medicine 13 1
| TOTAL ‘1375

* & & & ¥
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45,
55.

99.

QUESTION 5
YEAR IN WHICH HIGHEST DEGREE WAS OBTAINED
Frequency Percent
Before 1945 378 27
1945 ~ 1954 429 31
After 1954 568 41
TOTAL 1375
X & k& *
QUESTION 17
MOS OR _JOB CODE
Frequency Percent
Biology, Medical Officer 48 3
General Engineering, Civil, Electronie, 697 51
Aercspace, Marine, Industrial, and
Mechanical Engineering
General Physical Sciences, Physics, Chemistry, 301 22
Metallurgy, and Meteorology
Mathematics ' 82 6
Unknown, Geography, Psychology, Library and 247 158

Archives, R&D Coordinator (Army),
Navigator, and Photographer

TOTAL 137

It is of interest te note that 13 of the 18 porcent of category &
ropresent those individuals who did not know their MOS or Job
Cuade mumbers.,
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UESTION 8
HOW_LONG HAVE YOU BEEN DOING THIS TYPE OF WORK?

A, One year and under 215 16

B. 1-5 years 555 40

C. Over § years 601 M4
TOTAL 1375

The part of this Question ""this type of work," refers to the MOS or

Job Code classification of Question 7. It can be seen that approximately
one in every six persous has been in his present type of work for one
vear or less. Almost half of the respondents reported they had been
working in their present type of work for over five years.

* ¥ ¥ ® %

B.1.2 Discussion of Questions 9-11

Theso guestions nerikin to evaluations by the interviewer of the respondent’s
comments concerning his work activity. They were developed with the intent of pro-
viding a profile of the type of activities within the DOD RDTE&E community. The eate-
gories in Question 11 are takea from the ASTIA Distribution Guide, dated January, 1961,

The experieace in the field with Questions 9 and 11 was exceellent because the
categeries were generally exhaustive, unambiguous, and mutually exclusive., Exper-
ience with Question 10 is considered very good; however, in evaluating the difference
between 1 esearch and exploratory development, there was a tendency to classily the
respondent into the research category when the choice was not obvious,

B-6
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QUESTION 9
TYPE OF ACTIVITY

Fregquency Pervent
A, Detailed scientific or engineering 786 51
B. Technical evaluation 399 29
C. Technical administration 158 11
D. Other 32 2
TOTAL 1375
The modal type of activity in the DOD RDT&E community is detailed
scientific or engineering work. The category "other® consists of
work invelving no technical consideration whatsoever.
¥ % ® & ¥
QUESTION 10
KIND OF ACTIVITY
Frequency Percent
Al Research fand Exploratory Dovelopment) 2%0 3T 13 (27"

B. Exploratory Ievelopment, Advanced Development, 671 (310)° 49 @B7)*
Engineering Development, and Operational
Systems Development

C. Reliabitity ~ Quality Control , 47 3

D. R&D Support . 318 23
E. Other, Blauk : 129 9
TOTAL 137 L

This table shows that about one-hall of the sampled DOD RDTEL
community is performing s develepiwent function. The category
“other” was uscd to {ndicate vespondents obviously working in sev-
eral categovies. Navrative corwements associated with the “othes”
category  indicate that at least five percent of the nine percent
were principally eagaged in move than one phase of developmont.
I should be noted that the category RED support includes computers
and associatxl programming activities.
*H the category Exploratory Development is pocled with Research rather than
Advanced Develepment, cte. , the peoled totals for categories A and B would
be as shown in the parentheses. :




01

03

Frequency

QUESTION 11
FIELD OF ACTIVITY

Aircraft and Flight Equipment 9%
Astronomy, Geophysics, and Geography 34
Chemical warfare Equipment and Materials, 53

( mistry
Communications, Electronics 200
Detection 64
Fuels and Combustion, Propulsion Systems 42
Ground Transportation Equipment, Transportation 15
Guided Missiles 117
Materials (Non-Metallic), Metallurgy 46
Mathematics 3
Medical Sciences 82
Orvdnance 131
Physics, Fluid Mechanics, Nuclear Physies 3
Production and Management 27
Resvareh and Research Equipment 184
Ships and Marine Equipment 45
Electrical Equipment, Installations and Construc- 77

tion, Navigation, Nuelear Propulsion,

Photo raphy, Bsychology and Human

Enginearing, Quartermaster Equipment
Military Scienees, Pegsonnel Truiniag, 37

Miseellancous Arts and Sciences, Blank s

' TOTAL 1375

Fesearch and research equipreent is a eateh-all vategory, asd

includes the field of computing and programming,

Percent

7
2
4
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B.2 DISCUSSION OF QUESTIONS RELATING TO RDT&E TASKS

B.2.1 Discussion of Questions 12-14

Questions 12-14 are intended to isolate and define the tasks performed by
the respondents. The categories of Question 12, field of task, are identical to those
in Question 11, field of activity. Question 13, relating to task output, was an extension
of Question 12, but divided into subcategories within each discipline. For example,
the term antennas is a subcategory of electronics, and dentistry is a subcategory of
medical sciences. . Question 12 was not included in the analysis because it was found
that the classification was too detailed, and thus segmented the disciplines of the tasks
into categories which were represented by too fewlrespondents to be meaningful.
Question 14 contains the same categories as Question 10 except that it is used fo de-

fine the task.

The comments made concerning Questions 10 and 11 also apply to Questions

14 and 12, respectively.
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QUESTION 12
FIELD OF TASK

Frequenc Percent

01  Aircraft and Flight Equipment 7 6
02 Astronomy, Geophysics, and Geography 26 2
03 Chemical Warfare Equipment and Materials, 42 3

Chemistry
05 Communications, Electronics 203 15
06  Detection 60 a4
10 Fuels and Combustion, Propulsion System 44 3
11 Ground Transportation Equizment, Transportation -9 1
12 Guided Missiles 101 7
14 Materials (Non-Metallic) Metallurgy 49 4
15 Mathematics 27 2
16 Medical Sciences 8n §
22 Ordnance 123 9
25 Physics, Fluid Mechanics, Nuclear Physics 85 6
26 Production and Management 30 2

1 36 Research and Research Equipment 215 16

31 Ships and Marine Equipmant 38 3
34 Electrical Equipment, Instailations and Construc- 96 7

tion, Navigation, Nuclear Propulsion,

Photography, Psychology and Human Engineer-

ing, Quartermaster Equipment
36 Military Sciences, Personnel Training, 70 5

Miscellaneous Arts and Sciences, Blank —

] TOTAL 1375

The 16 percent figure for tasks in the field of research and research -
equipment is misleading because it is a catch-all category of
disciplines and contains a relativeny large number of computing nnd
programming tasks,

¥ & ¥k % »
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QUESTION 14
WHAT WAS THE KIND OR LEVEL OF THE MAJOR OUTPUT OF THE TASK?

Frequency Percent

A, Research (and Exploratory Development) 176 (329)* 13 (29)*
B. Exploratory Development, Advanced Development, 683 (530)* 50 (39)*

Engineering Development, and Operational

Systems Development
F. Reliability — Quality Control 62 5
G. R&D Support 357 26
H. Other, Blank g9 (

TOTAL 1375

* The comments for Question 10 apply to Question 14.

* k& ¥k &k %k

B.2.2 Discussion of Questions 15 and 16

The purpose of Questions 15 and 16 was to determine how tasks were as-
signed or how they originated. The intent of this data was to be used to confirm or
deny the hypothesis that .asks which are seli-genovated display a unique pattern of
information acquisition and use. The data does not permit the acceptance or rejection
of this hypothesis because the categories of this question did not prove to be mutually

exclusive.
QUESTION 15
WAS THE TASK ASSIGNED?

Freguency Percent
A. Yeos ' 709 32 -
B. No 633 46
Bluk. Blank ) 2

TOTAL 1375

* * % & %
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QUESTION 16
IF THE TASK WAS NOT ASSIGNED, HOW DID IT ORIGINATE?

Frequency Percent
A, Self-generated 507 37
B. Joint decision 107
C. Other 22
Blnk. Blank 739 54
TOTAL 1375

The Blank category includes all those peop.> who were not asked
this question because their task was assigned.
* % k * *

B.2.3 Discussion of Questions 17 and 18

Questions 17 and 18 attempted to determine the duration of a task and the
effort exponded on the task by the respondent. The data in the table of Question 17
has becn computed by taking the recorded duration of the task and multiplying it by
the midpoint of the range specified in Question 18. For example, if a task were re-
corded as having taken two months (44 work days), and were worked on one-fourth of
the time (category B of Question 18), a computation is made (1/4 x 44 = 11 days) *
which puts the effective duratioa of the task in the second category of Question 17.

2 rT—

JUESTION 17

MAN-DAYVS OF TASK

Frequeney Pevcent , i
005. 1to 3 duys ' 735 53 ’
022. 6 to 22 days 412 30
182, 23 to 132 days | o 195 4
999. . over 132 days ' 33 2
TOTAL 1373

The data in this table is produced in eonjunction with Question 18 to
show the effective duration of the tasks. It is noted that the task

~ selection eriteria required the sampled task to have taken at least
one full day of time.

* & ® $ &
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QUESTION 18

ON THE AVERAGE, WHAT PERCENTAGE OF YOUR OWN PERSONAL
- TIME WAS DEVOTED TO THE TASK?

Frequency Percent
A. 20 percent or under 347 25
B. 21 percent - 40 percent 277 20
C. 41 percent - 60 percent 268 19
D, 61 percent - 80 percent 211 15
E. 81 percent - 100 percent 243 18
Blnk, Blank 29 2
TOTAL 1375

Over half of the sampled tasks were performed utilizing less than half
the person's time. Only 18 percent of the tasks were worked on in
what can be considered almost a full-time basis.

* ¥ & ¥ ¥

B.2.4 Discussion of Questions 19-23

Question 19 requires a narrative answer and is intended to add more infor-
mation to the description of the physical form of the task output. Experience with this
question showed that it was a useful way of aiding the identification of the task output
and introducing the next four questions. Questions 20 through 23 develop information
about the task output. They were intended to determine whether or not a relotionship
existed between the form of the task output, and the information used to conelude the

R
tacl: Tha dats ghtainod ave inadanuate to detopming whothow o not such a rg!ﬂhmu.lu?

e v

exists.
QUESTION 20
WAS THE MAJOR OUTPUT OF THE TASK
: Frequeney - Percent

A. A finding ' 573 A2
B. A recommendation 7 _ 500 36
C. A decision 231 ' 1»
Blnk., Rlank _ : 5 4

TOTAL 1375

® % * & ¥

B-13
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QUESTION 21
WAS THE MAJOR OUTPUT OF THE TASK

¥requency
A, Oral 286
B. Written 935
C. Other 124
Bink. Blank 30
TOTAL 1375
The category "other" contains both oral and written outputs.
* % & k%
QUESTION 22
WAS THE MAJOR OUTPUT OF THE TASK
Frequency
A. Formal , 800
B. Informal 552
Bink. Blank -
TOTAL 1375
* % 2 % ¥
QUESTION 23
WAS THI MAJOR C:'":'"IUT NMRECTED
. _ _ Frequency
A, To or within DOD 1154
B.  Outside DOD ' - 187
Blnk. Blank | | o 3

TOTAL 1375

Percent

21
68

Percent
58
39

3

Percent

84
14

2

No attempt was made to deiermine whethor outputs directed to or

within DOD might eventuaily be directed outside DOD.

¢« & & & »
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B.3 DISCUSSION OF QUESTIONS RELATING TO CHUNKS

The concept of a "chunk" is first introduced in the interview in Question 24.
The question is designed to stimulate a discussion so as to identify the chunks of
information used in the conduct of the previvusly identified task, and to record nar-
ratively a description of each chunk. This question is considered the pivotal one of
the entire interview because it sets the stage for the subsequent series of questions
about each chunk.

Although the chunk concept is difficult to communicate properly because
most people do not view information this way, it is felt that use of this technique was
effective and that the data gathered was both exhaustive and gencrally unbiased.

The tables of data which relate to chunks of information (Questicns 25 through
45) contain a relatively large number of blank answers. These blank answers are com-
prised principally of those chunks of information that were obtained from the respondent's
previous knowledge.

B.3.1 Discussion of Question 23

Question 25 represents an attempt to classify information into a set of
mutually exclusive categories for the purpose of establishing a criterion for measuring
the relative use of different classes of information.

Definitions for each category are deseribed in the Interview Guide Handbook
whith is vuntained in Seetivn IV of Voiume Ii.  In most cases the interviewer filled out
the answer to this question based upon the respondent's answers to Question 24. This
procedure was followed to ensure uniformity of the data.

Buased upon a composite ovaluation by the interviewers amd an evaluation of

“interviews observed by other members of the study team, the field experience and

the resulting data from this quostion are considered to be very good. This positive
evaiuation results from a complete understanding of the definitions of each elass by
the interviewers and their ability to imiplement them uniformly. '

B-~15
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QUESTION 25
CLASS OF CHUNK

Frequency Percent
A, Concepts 379 8
B. Cost and Funding 143 3
C. Design Techniques, Experimental Processes, 940 20
Production Processes and Procedures,
Utilization, and Test Processes and
Procedures
E. Math Aids and Formulae 269
F. Performance and Characteristics, 1967 42
Specifications
. Raw Data 215 5
J. Technical Status 917 11
M. Other 257 5
TOTAL 4687
\
The classes of information, or chunks, and their frequency of use, '
which were used by the DOD RDT&E community in completing the o
sampled tashs, are shown in this table, Several of the categories ﬁ
have been combined, or pooled, since they are closely related.
Category C is termed "how-to-do~it" information, and is cssentially
procedural information. Categories C and F contain information
that can be termed "Engincoring Data.” ‘
* 3 % ¢ %
%
B.3.2  Discussion of Questions 26 and 27 g
, Questions 26 and 27 are further attempts to qualify the waformation de- '
veloped in Question 24,  They are intended to isolate and define the field in which the i

chuaks apply. Question 27 is not includmj in the tabuladon because it was found that
the elassification was too detailed and thus segmented the diseiplines of the chunk
into categories which were vepresented by too few respoadents to be meaningful.

B i
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01
02
03

05
06
10
11
12
14
15
16

25
26
30
31
34

36

B.3.3

QUESTION 26
FIELD OF CHUNK

Aircraft and Flight Equipment
Astronomy, Geophysics, and Geography

Chemical Warfare Equipment and Materials,
Chemistry

Communication, Electronics

Detection

Fuels and Combustion, Propulsion System
Ground Transportation Equipment, Transportation
Guided Missiles

Materials (Non-Metallic), Metallurgy
Mathematics

Medical Sciences

Ordnance

Physics, Fluid Mechanics, Nuclear Physics
Production and Management

Research and Research Equipment

Ships and Marine Equipment

Electrical Equipment, Installations and
Construction, Navigation, Nuclear Propulsion,
Photography, Psychology and Human
Engineering, and Quartermaster Equipment

Military Sciences, Personnel Training,
Miscellaneous Arts, Blank
TOTAL

* 2 ¥ » 3

Discussion of Questions 28, 29, and 30

Questions 28, 29, and 30 are concerned with the means (hereinafter referred
to as media) by which the chunk of information was conveyed. In many cases more than

Frequency
232

73
173

762
165
131

34
284
270
197
203
304
324
156
801

92
319

4687

Percent

5
2
4

-
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one media was used to convey a chunk of information. Technical problems arose in

217

- determining and vecording the actual nuinber of cach media vsed for a given chunk,
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Consequently, the data relating to Question 28 is not a reliable measure of the use
of different media to convey chunks of information. It does, however, provide an
indication of the relative use of the various media.

Question 29 was an attempt to determine whether the media reported in
Question 28 were normally used to transmit the chunks described in Question 24, The
question was intended to determine whether selected media are used to convey specific
kinds of information. The answers were found to be highly subjective, and together
with the limitation of the data in Question 28 are of marginal use, '

Question 30 is a narrative answer question that attempted to qualify a "no"
answer to Question 29. Based upon the subjectivity of Question 29, these results are
also of marginal usc.

QUESTION 28

MEDIA
- Frequency Percent
A. . Brochures, Catalogs, Standards and Codes, 872 11
Drawings, Schemaliics, Parts Lists, System
Specification Documents (QMR, TDP, etc.)
‘ B.  Oral Contacts with Manufucturer, Oral Contacts- 2276 29
All Other, Meetings and Symposia
C. Live Demonstration, Physical Measurement 260 3
or Experiment :
D. Directives, Handbooks, Manuals 379
i Correspondence, Memos, TWX, Porsonal Notes, 634
Personal Logs, Personal Files
i N. Newslettors, Other Mass Media 37 -
E R. Reports and Proposals 1289 17
S, Texts _ 446 6
T, Photographs, Maps, Films _ 60 1
P Pre-Prints, Reprints, Journals . 319 5
V. Previous Knowledge 830 11
ﬂ W.  Computer Printout | 82 1
Z.  Other _46 1
TOTAL TT

The term media refers to the vehicle by which a chunk of informa-
tion was conveyed or transmitted to the user.

*« & & & &
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QUESTION 29

DO YOU HABITUALLY USE THESE MEDIA OR PERSONS TO OBTAIN
INFORMATION? BY HABITUAL, 1 MEAN, DO YOU NORMALLY CON-
SULT THESE MEDIA OR PERSONS WHEN CONFRONTED WITH THE
PROBLEM OF OBTAINING THIS (NAME OF INFORMATION CHUNK)

KIND OF INFORMATION?
Frequency Percent
A, Yes 3735 80
B. No 255 5
C. Information Never Found 20 0
Blnk., Blank _677 14
TOTAL 4687

* * * ¥ *

B.3.4 Discussion of Question 31

One intent of Question 31 was to determine and to tdentify the physical ar-
rangement of chunks of information as they were received by the respondents.  Anvther
intent of this question was to gain insight into the problems associated with the packaging

of irformation,

Experience in the field and analysis of results show that proper treatment of

- this subject required a more extensive serios of questions than those actually asked.

Such questions should consider ways in which information is packaged, and must provide
an exhaustive (and lengthy; list of packages with appropriate definitions for each. The
date in the table for Questi. » 31 is quite limited because the question is highly subjective,
and the definitions for the various categories were neither mutually exclusive nor collee-
tively exhaustive. ' '
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QUESTION 31

AT THE TIME YOU OBTAINED THIS (NAME OF INFORM.\TION
CHUNK) WOULD YOU HAVE PREFERRED IT PRESENTED TO YOU °

IN ANY OTHER MEDIA OR IN ANY OTHER PHYSICAL ARRANGE-
MENT? (SHOW LIST PER INSTRUCTIONS.) -

Frequency  Perc.:

A No, or no preference ‘ 2153 4b
B. Book, bulletin, article, report ' 1027 22
C. Informal oral _ : o 329 T
D. Formal oral briefing - - 81 h 2
E. Live demonstration , : 43 1
F. Microfiln: 2r microfiche _ : 20 -
G. Slides or motion pictures 12 -
H. Correspondence and memos | 107 -2
i. Qther Bpecify) ‘ ‘ 121 3
Bink. Blank ' 194 17
TOTAL 1687

$ * * ¥ %

B.3.3 Discussion of (uestions 32-33

Questions 32 snd 33 attempt to dofine and measure the relative exposere to

. omatarial contaiaing fnfoinGion.  They afe vompainon quusioas sl stow the difference

betwoen the amount of exposure the respondent cetuaily obtained versus the ansumt of

exposure he wanted, Definitions of the categeries used in these two questions are con-
tained in the Interview Guide Handbook found in Volume 11,

-‘i‘h@ Questions introduce the respondent (o the coneept that many soutrces
may contain information providing the desired chank. The 2mount of material is a
relative quantity defined by the respondent with the assistance s the iaterviewer. The
field experience indicates thut the data is an accurate measure of the exposure to inv
formaticn. The interviewers found that this concept was easily understocd by the re-

spondents and that the cawgor;m were exhausuw. mutually exclusive, and wdl

defined,
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QUESTION 32

CONCERNING THE TOTAL AMOUNT OF MATERIAL PO’I“ENTIALLY
AVAILABLE TO YOU WHICH CONTAINS INFORMATION ON THIS
CHUNK, HOW MUCH OF IT WERE YOU ACTUALLY EXPOSED TO?

Frequency Percent

A, One item of available material which 1516 32
contains the information
B. A sampling of the available material 1599 34
C. All the available material 152 18
D.  Nothing 36 1
Blnk. Blank _184 17
TOTAL 4687

* % %k k%

QUESTION 33

CONCERNING THE TOTAL AMOUNT OF MATERIAL AVAILABLE
WHICH POTENTIALLY CONTAINS INFORMATION ON THIS CHUNK,
HOW MUCH OF IT DID YOU WANT TO BE E..POSED TO?

Frequency Percent
A, One item of material 1611 34
B. A sampling of the available material 1240 26
C. All available material 1050 22
D. Blank _186 17
TOTAL 4687

The 17 percent figure which appears in many of the tables concerning
chunks is composed almost entirely of those information chunks which
the respondents recalled from their own previous experience.

¥ 0k %k kK
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B.3.6 Discussion of Qx_xestion 34

Question 34 was asked only if the answors to Questiva 32 or 33 indicated an
exposure to a relatively large quantity of information. Consequently, a blank (no
answer) was recorded for this quest'on in 81 percent of the cases.

The intent of Question 34 was to determine whether a search aid could have
helped the respondent select ite informaiion he wanted to read in detail. Sample g2arch
aids (a title listing and an abstract) were shown to those respoandents who did not under-

stand the meaning of the term "search aid."

Because of the large proportion of blanks, no general cenclusions can be
drawn as to the use of search aids. It was presumed that those who did not want to
see a - rge quantity of information would not need a search aid. On the other hand, of
those - nc needed a large quantity of information and responded positively to the question,
search aids would have been useful or were already being used in 68 percent of the

cases.

QUESTION 34

SINCE YOU WANTED TO SEE A LOT OF MATERIAL, WOULD YOQU
HAVE FOUND TITLE LISTINGS OR ABSTRACTS USEFUL TO READ
FIRST IN ORDER TO HELP YOU SELECT THE CHUNK OF MATERIAL
TO READ IN DETAIL?

Frequency Percent
A, No, wanted to review all the material -- 263 6
Explain 7
B. Title listings, abstracts, or both 466 - 10
F. Already used either or both , : 155 3
X. Blank 3803 81
TOTAL 4087

™
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B.3.7 Discussion of Questions 35 and 36

Questions 35 and 36 are companion questions intended to determine the amount
of time respondents could allow to get needed information, and the time it actually took
to get it. Responsestothese questions are considered very good because they are rela-

~ tively straightforward and are easily understood. In some cases the respondent's

answer indicated that he could not have proceeded without the information, In these
cases the question was considered not applicable,

QUESTION 35

FROM THE TIME YOU REQUESTED THIS CHUNK OR STARTED TO
SEARCH FOR IT, WHAT WAS THE ACTUAL TIME IT TOOK TO GET

IT?
Frequency Percent
A, No, or Not Applicable 351 7
B. Under 1 day 1676 36
C. Under 1 week 735 - 16
D. Under 1 month, Under 3 months, Over 3 months 895 19
G. Received with task assignment 228 5
X, Blank _802 17
TOTAL 4687
k ok &k Rk
QUESTION 36

FROM THE TIME YOU REQUESTED THIS CHUNK OR STARTED TO

SEARCH ¥OR IT, WAS THERE A MAXIMUM TIME YOU COULD HAVE

ALLOWED TO GET IT ?

Frequency Percent
A, No, or Not Applicable - 738 16
B.  Under 1 day ‘ , ' 617 13
C. Under 1 week 998 a
D. Under 1 month, Under 3 months, Over J moaths 1315 28
G. Received with task assignment IR 212 5
X. Blank 807 17
TOTAL 4687

® % % ® &
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The modal time required to obtain each information chunk was less than
one day. The "blank" answers are composed principally of those information chunks
that were obtained from the respondent's previous knowledge.

B.3.8 Discussion nf Questions 38 and 39

Questions 38 and 39 are companion questions designed to obtain responses
about the depth of information wanted and received. The definitions of the categories
were clear and the categories themselves were found to be mutually exclusive. The
data, however, should be considered in light of the fact that the categories are inherently

subjective,

QUESTION 38
WHAT WAS THE DEPTH OF (NAME OF INFORMATION CHUNK)
YOU RECEIVED? DID YOU GET A:

Frequency Percent
A, Once over lightly of the subject 859 18
B. Detailed analysis 1994 43
C. Specific answer 1002 a1
D. Nothing 42 1
Blnk. Biank ‘ _190 17
TOTAL 4687
LI I I
QUESTION 39
AT THE TIME YOU RRCOGNIZED THE NZED FOR (NAME OF IN-
FORMATION CHUNK) WHAT WAS THE DEPTH OF THE INFORMA-
TION YOU WANTED?
Frequency Percent
A, Once over lightly ¢t the subject 700 15
B. Detailed analysis 2152 46
C. Specific answer 1043 22
Blnk. Blank _192 17

TOTAL 4687

The depth of the irfo.mation received and wanted is shown. There
is no important differcnce between the data in the two tables.

* % x & =
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B.4.9 Discussion of Questions 40 and 41

Questions 40 and 41 were designed to inquire into the physical arrangement
of the information chunks as they were both wanted and received. Information from
fhese questions is quite marginal for several reasons. First, the categories are not
mutually exclusive; second, the respondents generally were not concerned with the
physical arrangement of the information, as long as the information was obtainable,

QUESTION 40

HOW WAS THIS CHUNK OF INFORMATION LAID OUT WHEN YOQU
GOT IT (NAME OF INFORMATION CHUNK) ?

Frequenc Percent
A, Information not obtained 217 1
B. Narrative text; tables or lists; 1151 34
graphical-diagrams, drawings;
schematics; flow charts; graphs; maps;
photos; graphical and text; graphical and lists
I. Other — Specify 1706 36
X. Blank 1383 30
TOTAL 4687
k% & % »
QUESTION 41
AT THE TIME YOU REQUESTED THE CHUNK OF INFORMATION
HOW WOULD YOU HAVE LIKED IT TO BE LAID QUT?
Frequency Percent
A, Information not obtained 93 2
B. Narrative text; tables or lists; graphical- 1662 35
diagrams, drawings; schematics;
flow charts; graphs; maps; photos;
graphical and text; graphical and lists
I. Other combinations (Explaia) 1806 39
Other — Specify -
X, Blank 1126 24
TOTAL 4687

®« ¥ % »* @
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The large numbers of "other'" and "blank’’ in both tables indicate that the
list of categories in these questions was not sufficiently exhaustive. An analysis of
the narrative portions of these questions indicates that there is a wide variety of
physical formats both preferred and actually used.

B.3.10 Discussion of Questions 42-45

Questions 42 through 45 are concerned with the first source or organiza-
tion the respondent contacted in order to obtain each chunk of information identified
in Question 24, In the design of these questions, it was clearly recognized that there
can be a large number of sources a person eventually contacts in the pursuit of infor-
mation. However, the first source is considered the most significant because it has
the inherent prospects of providing specific and immediate feedback to the interrogator.

Question 42 attempts to define and categorize the many first sources avail-
able to the respondents. Information resulting from this question is considered to be
excellent for the following reasons:

(1) The concept of a first source was not difficult to
transmit to the respondent,

() The categories were well defined.

(3) The list of categories was both exhaustive and mutually
exclusive., ,

(4) The question is fairly objective,

Question 43 was an attempt to find ont why the first source identified in
Question 42 was used. Responses to this question are considered good because it is
an easy question for the respondents to understand. The data in this table, howaver,
are considered gquite marginal because it was found that the categories were not
mutaally exclusive,

Question 44 has only narrative answers, It was designed to obtain the
actual words the respondent used to interrogate the first source specified in Question 42.
~ Because respondents were unable to recall the exact words they had used, it was
not possible to achieve this abjective,

B-26
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Question 45 was designed to qualify and expand upon the information ob-
tained in Question 42, The comments pertaining to Question 42 also apply to
Question 45.

QUESTION 42

WHAT WAS THE FIRST ORGANIZATION OR PERSON YOU WENT TO
’ IN ORDER TO OBTAIN THIS INFORMATION?

Frequency Percent
! A, Received with task assignment 496 11

B. Supervisor (if given by Supervisor after 268 6

b assignment), Assignment to Subordinate

1{' E. Consultants (Outside), Colleague 1027 22

17 F. Librarian or Technical Rescarcher, Library 243 5.

3 (Search by Self) -
H Department Bookcase or Files 608 13
I Own Collection 8§20 17
J. Information or Data Centers 19 -
K. Manufacturer or Supplier 215 5
L. Blank 991 21

! TOTAL 4687

| I T

¥ In 52 percent of the searches for information, the person first used a local
source, such as a colleague, his own files, cr local department files. More than

[ ' half of the 21 percent blank answers are accounted for by information that came from
a person's previous knowledge. Libraries and information centers were seldom used
as a first source of information.

I. { - - B-27
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F QUESTION 43
WHAT WAS THE PRINCIPAL REASON YOU USED THE FIRST SOURCE?

Frequency Percent

-

A, Received with task assignment 534 11 -
B, Most authoritative, only source known, 1989 42
availability, previously found helpful
E. Recalled that specific chunk was available 1119 24
from this source
G. Blank 1045 22
TOTAL 4687

* % %k % *

~/ QUESTION 45
WHAT DID YOU GET FROM THIS FIRST SOURCE ?

Frequency Percent

A, All the information 1821 39
B. Part of the information 1688 36

C. Reference to further information 307

‘ D.  Nothing 86
Blnk. Blank _185 17

TOTAL 4687

® & * 3 %

- The majority of the 17 percent figures in the "blank" category of Question 45
is composed of those information chunks that were obtained from the respondent's
previous knowledge.

B.3.11 Discussion of Questions 46-48 and 95

Questions 46, 47, 48, and 95 refer to the chunk of information identified in
Question 24, and are no longer concerned with the first source.

- | | B-28
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Question 46 was designed to measure the essentiality of each chunk of
information to the completion of the task 'The data resulting from this question is
considered somewhat limited because of the subjective nature of the possible answers.
A misunderstanding concerning the implementation of this quustion tended to inflate
the "blank' answers to this question and to Question 47.

Question 47 was designed to establish how chunks were actually used in
the task. It was expected that different types of chunks might have difforent use
characteristics. The data, however, did not support this hypothesis.

Question 48 was designed to determine the extent to which relevant and
existing information was overlooked during the conduct of a task. The criterion that
was established to permit a "yes" answer to this question is explained in the Interview
Guide Handbook in Volume II. Essentially, it is a fairly rigid criterion which implies
that overlooked data either might, or would, have changed the results of the task.

Question 95 was added aiter the field survey began in order to qualify the
answers to Question 48. It was also intended to be used to test the hypothesis that, as
the length of time after the completion of the task increases, there is an increase in
the incidence of "yes" answers to Question 48. The data of this quastion, when com-
pared to Question 48, does not support the hypothesis.

QUESTION 46
WAS THIS CHUNK
' Frequency Percent
A, Absolutely essential , 3064 65
B. Could have comploted task without it 619 13
Blnk. Blank | o 1004 a1
| TOTAL 4687 |

Those information chunks that the task could have been completod without -
did not display unique or significant characteristics.

T & & & @
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QUESTION 47
WAS THE CFUNK OF INFORMATION USED?

Frequency Percent

Directly in the task 3142 67
As background information 730 16
As a lead to other information 7 -
Not at all 23 -
Other - specify 12 -
Blank 113 16
TOTAL 4637
* ¥ * K ¥
QUESTION 48

AFTER THE TASK WAS COMPLETED, DID YOU FIND ANY INFOR-
MATION THAT WAS AVAILABLE BUT UNKNOWN TO YOU AT THE
TIME YOU WERE DOING THE TASK?

Frequency Percent

Yes {explain) . 173 13

No 1148 83

Blank _54 4
TOTAL 1375

The narrative comments associated with the 13 percent "yes" answers have

no underlying theme as to why information had been overlocked,

L I A AN
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QUESTION 95

NUMBER OF DAYS SINCE THIS TASK WAS COMPLETED ?

Frequency Percent

1 week 291 21
2 weeks 89 6
1 month 164 12
2 months 95 l
4 months 35 3
Over 4 months 17

Blank 684 50

TOTAL 1375

The large number of "blank" answers is due to this question being added
well after the field interviews had begun,

* ¥ & % ¥

DISCUSSION OF QUESTIONS PERTAINING TO INFORMATION CENTERS

Discussion of Questions 49-51

Questions 49, 50, and 51 were designed to obtain a measure of the use of
TAB and DDC throughout the DOD RDT& E community with the secondary intent of
identifying the reasons why DDC was not used,

QUESTION 49
HOW OFTEN DO YOU READ TAB?

" Frequency
Almost every issue - - 280
Once every 2 or 3 months; no more than once
every 6 months . 304
~ Never read TAB: does not know of TAB, ' :

TOTAL 1375
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The 20 percent figure may in reality be higher because it was found that in
mauny cases TAB was being circulated either in parts or under separate cover by local
libraries., Thus, in some cases a person may see TAB regularly but not know it.

* k % k %

QUESTION 50
DO YOU USE DDC (ASTIA)?

Frequency Percent
A, Yes (skip to Question 52) 640 47
B. No 729 53
Blnk., Blank 6 0

TOTAL 1375

* % ok ok %
QUESTION 51
WHY DO YOU NOT USE DDC?
Frequency Pereent

A, Does not know of DDC 286 21

B, Physical location; red tape; security; time;
poor previous results 43 3
F. Not relevant 169 12
H. Other - Explain 2332 17
X.  Blank : 640 47

TOTAL 1375

With the exception of the first category of Question 51, the remaining categories
were found to be not mutually exclusive., The narrative cornments associated with this
question indicate that the chief reason people do not use DDC is because they do not know
of its existence, ‘ -

® & & & ¥
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B.4.2  Discussion of Questions 52 and 53
The intent of Questions 52 and 53 was to obtain a measure of the use of

special information and data centers available to the DOD RDT&E community. When it
was found that these centers were not utilized, an attempt was made to identify the
reasons for the lack of use. To aid in implementing Question 52, each interviewer was
given a list of 33 well-known and representative information centers tc be shown te the
respendent during the course of this questicn. The list helped to define an information
center and to permit the respondent to recall any centers he might have used.

QUESTION 52

DO YOU USE ANY OF THE DOD SPECIALIZED INFORMATION
AND/OR DATA CENTERS SUCH AS SHOWN ON THIS

LIST ?
Frequency Percent
A, Yes (record names) - skip to Question 54 750 55
B. No 604 44
Blnk, Blank 21 2

TOTAL 1375

» ¥ % ¥ ¥

QUESTION 53
WHY DON'T YOU USE ANY CENTERS OF THIS KIND ?

Froguency Perceint
A. - Do not know of such centers : 255 19
B. Physical location; red tape; socurity; time; ' ’
' poor previous results v 15 |
F. Not relevant 184 13
H. Other - explain ' o 130 - n
X. Blaak ' it - 56

TOTAL 1375

The nsrrative comments assoeiated with this question indicate that the chief
reason people do not use information centers is because they do not kaow of thoir
v ¢ v 9
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B.5 DISCUSSION OF ANSWERS TO MISCELLANEOUS QUESTIONS

B.5.1 Digcussion of Questions 54 and 55

Question 54 was designed to inquire into the use of English translations by the
DOD RDT&E community, Resultant data is considered unbiased and accurate because the
respondents were able to understand the question easily. This question did not establish
the last time a translation was used.

Question 55 permits only narrative answers and is intended to expand the''yes”
answers obtained in Question 54. This additional data identifies the source that pro-
] vided the translation. Replies to this question have not been compiled from the inter-
t view reports nor subjected to any analysis as part of this study,

‘ ./
p QUESTION 54
HAVE YOU EVER USED ENGLISH TRAQSLAT_;_ONS OR ENGLISH
ABSTRACTS OF FOREIGN LITERATURE?
Frequency Percent

X A, Yes 764 26
f B, No 603 44
| Bink. Blank 8 : i

TOTAL 1375

L R kAR )

B,5.2  Discussion of Questions 56-55

© 7 Question 56 was used to gather information concevning any difficulties or
problems the respondent might have encountered over the last year in ohtaining tocimi-
cal infermation. ‘The eriteria used to allow a "yes™ answer to be entered is explained
in the Interview Guide Handhook. ‘These data can be considered oaly as an indication
of the DOD RDT&E conununity's satisfaction with et ability vo obiain information,
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QUESTION 56

. DID YOU HAVE ANY SERIOUS TROUBLE OBTAINING OR LOCATING
TECHNICAL INFORMATION IN ORDER TO PERFORM OR CONCLUDE
‘ THESE TASKS?

Frequency Percent
A, Yes 370 27
B. No 921 67
Blnk, Blank _84 6

TOTAL 1375

% % ok k%

Questions 57 and 58 were asked only if the respondent expressed a problem
| S in obtaining irformation (a Yes answer to Question 56). These questions sought narrative
descriptions of the problems encountered and any proposed solutions, A common problem
was obtaining information because of security matters, The most common suggestion
from respondents (not necessarily related to the problems of security) was that the DOD
publish and disiribute o directory or registry of the R&D effort currently underway through-
out DOD,

B.5.3 Discussion of Question 59

Question 59 was designed to obtain a subjective evaluation of the respondent's
requiremern. for information not genexally available through his immediate local informa-
tion sources, The evaluation was made by the interviewer according to the criteria

specified in the Interview Guide Handbook,

Question 60 permits narrative answers only. It was intended to be used by
the interviewer to add any significant comments applicable to the answer given in

Question 59,
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QUESTION 59

HOW WOULD YOU SUMMARIZE THE RESPONDENTS IN RELATION
TO EXTERNAL TECHNICAL INFORMATION NEEDS?

Freguency Percent

A, Has a very large need for external technical

information 433 32
B, Has a moderate need for external technical

information 597 43
C. Has insignificant need for external technical

information 330 24
Blnk, Blank _5

TOTAL 1375

* ok %k k¥

B.5.4 Discussion of Question 93

The intent of this question was to gain some insjght into ths feasibility of
automating certain RDT&E tasks. The answcrs to Question 93 were determined by the
interviewers after the main survey had been completed. These answers wure derived
from a series of evaluation questions which were added during the field survey plus a

reexamination of the completed interview guides,

There wis a great deal of difficulty with this question because of the defini-
tions of the categories and the subjective nature of the question,

QUESTION 93

Categories 1 through 4 represent an evaluation as to how well the
specific task would {it into a man-machine relationship in the sense
that the task might have been programmed and accomplished in some
automated fashion. One of the key factors in making this evaluation
is o determine the professional kuowledge or intellect needed to
perform the task,

B-36




‘ Frequency Percent
1 1. Possibly mechanize, low intellect 50 4
2, Difficult to mechanize, some intellect 450 31
3. Very difficult to mechanize, considerable
intellect required 767 56
4. Impossible to mechanize, great intellect
required 70
Blnk, Blank _58
TOTAL 1375
* Kk %k Kk %
< B.5,5 Discussion of Question 94
Question 94 was designed to obtain a method of defining the general output
of the tasks. This question represents an evaluation by the interviewer as to the
general nature of the task, and is based upon the definitions of the categories used
in Question 25. Question 94 was added after the field survey began,
1 QUESTION 94
EVALUATE AND RECORD THE OUTPUT OF THE TASK ACCORDING
TO THE GENERAL DEFINITIONS OF THE CLASSES OF THE CHUNKS
Frequency Percent
A, Concepts 46 3
B. Costs and funding; administrative action 137 10
] C. Dusigns or design techniques 211 15
D Experimental processes and procedures 63 5
E, Mathematical aids and formulae; computer
programs 94 7
¥, Performance and characteristics 239 17
G, Production processes and procedures 22 2
il Raw data 34 2
L Specifications 68 B}
J. Technical status 63 5
q K.  Test processes und provedures 66 5
! L. Utilization 23 2
. i M. Other; blank 5 5
! ] N. Evaluation 234 17

TOTAL 1375

* & * & %




APPENDIX C. BIBLIOGRAPHY OF USER STUDIES

This bibliography represents the final compilation of references to works
pertinent to the User Needs survey conducted by AUERBACH Corporation for the
Department of Defense under contract SD-219. It is an updated and expanded version
of the Interim Bibliography which was submitted as a part of the first monthly progress
report of the study. In addition, it contains many entries from the bibliography prepared
for the National Science Foundation (under Grant No. GN-170) by Mr. Richard Davis, of
Drexel University; his assistance in providing the survey team with a draft copy of his
listing is gratefully acknowledged.

C.1 CATEGORIZATION OF USER STUDIES

In order to provide both effective access to the nearly 700 entries and a means
to examine the different types of user studies, a series of categories was prepared to
differentiate the studies into two main groups: (1) those of interest to, and useful for,
only a small segment of the population, and (2) those applicable to more general aspects
of the problems associated with the use and creation of technical information. Each of
these groups is further subdivided into subclasses which are discussed and defined in the
following paragraphs and which provide access to the bibliography. Tuble C-1 relates
these groups to the bibliography. Net all titles occur, because many of the entries are
not directly related to user studies, but concern associated subject matter: problem- in
Governmont information, report dissemination and control, interviewing techniques,
and so on. Some iitles may appear more than once, for these categories are not intended
as inflexible classifications. They are, instead, general guides to the contents of the
reports, which can both illustrate user study methods and aid the reader w selecting
articles of interest for him.

C. .1 The Limited Interest Category

The studies in this section were cestricted in scope and confined to a narrow
problem or investipative area. Often they were transitory in interest because they were




addressed to a specific local need. They provided little insight into methodology required
for the study of a large and complex community like the Department of Defense.

(1)

(2

3)

)

Studies of Specific Publications

These studies were concerned with single periodicals

or small and related groups of periodicals. The purpose
was to determine the features of the journal which were
well received, the characteristics users would like, the
reasons the journal was used, the characteristics of the
reading audience, or other similar fopics. Though
numerous cited studies fall into this group, they are by
no means all that exist. Because a great number of
serials, popular magazines, and other journals conduct
"reader interest' polls, many were not discovered.

Journal Reading Habits of Special Audiences

These studies are related to, but quite dissimilar from,
those in the first group. Here, the focal point is an
audience selected for certain special characteristics,
e.g., all members of the same discipline, or those
involved in the same work., With this as a starting point,
the studies were related to journals read, or the charac-
teristics of preferred journals, etc.

Journal Reading Habits of Non-Honogeneous Population

These studies were much less numerous than those in
groups which were restricted to a specialized group of
readers. They were much broader in concept and were
often based on a wide range of researchers in a particular
community. Often, for correlation purposes, the members
were divided into categories by salary, management status,
degree, and so forth,

Citation Studies

These studies examined the apparent media preference
determined through citations listed in published material,
People who publish extensively are, to a degree, a some-
what.select group. There is no way of ascertaining
exactly why the entry was made in the bibliography. Was
it actually needed in the preparation of the paper: was it
listed to inform the reader of some euarlier similar work
or a useful reference: or was it listed simply because the
author wanted to establish a relationship botween his

work ond that of others in the field?
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(5)

(6)

()

(8)

0

(10)

Facility Record Studies

These are similar to citation studies, but instead of
examining the cited reference work in articles and texts,
they examine withdrawal records from libraries,
librarians' requests, or requests from special infor-
mation centers. From this the studies have been applied
in two directions: to determine how to improve or build
on the information provided by the facility itself, and to
determine characteristics about the literature used by
that facility's users.

Facility User Studies

These studies examined the characteristics or reading
habits of the users of a particular facility., They were
generally conducted among students in university
libraries and were used to answer such questions as:
do good students read more extensively, or do the
reading habits of engineers differ from those of English
majors ?

Studies to Determine Library Use

These studies examined the use made of a library. They
determined which areas were used, and how; when
browsing was beneficial; and how students used the card
catalog.

Studies Soliciting Opinions from Librarians ahout Users
of a Facility

These studies were wholly subjective and depended upon
interviews or questionnaires sent to special librarians to
learn about the characteristics or "prefereances" of a
particular facility's users.

Studies Examining the Effectiveness of a Particular
System or Picce of Hardware

These studies examined the efficiency of a certain pro-
gram or piece of hardware in providing the information
required by a selected group of engineers., They were
very parochial in nature.

Mathematical Models_of Certain_Aspeets of the Storage
or_Dissemination of Information

These studies, primarily using the results of studies in
group (5), developed mathematical tools to calculate the
storage parameters, or use of periodicals,




{11) General Subjective Appraisals of Problems

These were not studies in the strictest sense, but
rather were evaluations of the information problem,
or some aspect or characteristic of users ci infor-
mation, vaguely based on the published results of
user studies performed by others. There are
numerous examples of these works in the literature.

Cc.1l.2 The More Generally Directed Study

Studies in this category were more broadly applicable to problems in the
acquisition and flow of information than those in the first group, and were carried out
in most cases with a degree of experimental control. As will be discussed later, however,
they were limited by a narrowly or improperly drawn sample, by a faulty methodology, or
by the number of questions asked about the use made of the information. Even though
neither the methodology nor the data from these works could be employed directly in
studying the information requirements of the Department of Defense scientific and engi-
neering community because of their inherent restrictions, these studies did aid in the
development of the study methodology insofar as they served as a base to demonstrate
where previous work had failed or had gained only limited success.

(1) Media and Information Acquisition Studies

Studies in this area examined principally the media
or chamnnel used to acquire information, and were
more general than any of the studies identified in
Paragraph C. 1.1 in that thoy were not restricted

to one journal, one library, one information center,
ete. Sometimes the questions were oriented about
the media or channel, and sometimes about the user,
In either case, most studies in this group looked at
one or more of the following topics:

(a)  Exposure to information channuls.

(b) Time spent reading different media by a
small sample of researehers.

(¢) Media used or preferred by & selected category
of engineers or scientists,

(d) Information chaanels used or preferred by users.

(© Evaluatitm of mothods used to acquire information.

() The flow of communication among a small sample
M-
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(2)

(3)

)

() User skills versus reading habits.

(h) Time spent reading versus productivity
or creativity.

(i) Evaluation of information dissemination
methods.

(j) Function served by types of media, e.g.,
current awareness, answer to a question.

(k) Pseudoquantitative estimates of relative
value of information gathering methods.

(1) Characteristics of preferred media.

Instructions by Engineers to Aid in the Improvement
of Announcement Services

These studies examined in depth the desires of a com-
munity for certain types of abstracts, title listings, or
other forms of announcement services. They were
either corrective in that they evaluated existing
services, or implementative in that they asked what
type of service would be desired if available.

Means Through Which a Specific Area of Information
Was Obtained and Examinations of Preferences for

Certain Specific Subject Arcas

Studies of this type, which were few in number, chose

a special area of information and a specific discipline-
related population in order te examine the means
through which the information was acquired. One study,
for example, offered a short list of subjaets in one field
and asked respondents which they used most. These
studies have looked at extremely limited areas of in-
formation and narrowly selected populations, usualiy
confined to but one location.

- Reviews of Methodology

Reports on survey methodology, though not user studies
in themselves, analyzed the present state of the art in
this area and served as a valuable measure of the
methods developed by the survey team. Many major
reviews have been carried out, of which the most
significant is that of the Columbia Uw.versity Applied
Science Laboratory — see Item 460 in the bibliography.




The 15 different categories of user studies discussed above represent a
general view of the bulk of studies conducted to this date. More detailed delineation
of the categories or characterization of their methodology was not considered essential
for this report. I this is desired, it is suggested that the reader refer to Menzel,
Review of Studies in the Flow of Information among Scientists, or Bourne, Charles P.,
Requirements, Criteria, and Measurements of Performance of Information Storage
and Retrieval Systems.

C.2 REVIEW OF PREVIOUS STUDY METHODOLOGY

Several basic faults in procedures and techniques prevent the methodology
developed by eariier studies from being of value in the study of the vast needs of the
Der.riment of Defense. Most studies examined only a fragment population and
emphasized but few qualitative measures of the efficiency or characteristics of a
media or channal. The Columbia Review of the User Studies?? considered this fault
as being primarily that of developing lir ited descriptive distributions, or simple cross
tabulations, with few attempts at interpretations based on more than one parameter.

C-6
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APPENDIX D, GLOSSARY OF TERMS

Abstract A brief summary of the contents of a document.
Age of Information A measure of up-to-dateness, in conventional units of

time, from the present back to the time the subject
information was created. This period of time is
independent of the age of the media used to transmit
the information.

Announcement Journal A secondary source journal, containing abstracts, titles,
indexes, or a combination of all three, which is published
as currently as possible with the primary source in order
to provide a current awareness service to its readers
(e.g., Technical Abstract Bulletin (TAB)).

7 Bibliography A published list of references or citations, each of which
is relevant to a predetermined topic.

ﬁ Boolean Statement A symbolic statement in the algebra of George Boole
which expresses logical connections between classes (in
the form of AND, OR, and NOT). The statement may be
uscd to formulate an inquiry for the purpose of scarching
a file,

1 Chunk A term referring to a unit of information. Chunks are
discrete segments of the total information required in the
conduct of a task. A chunk is the smallest unit of task-
required information, which would lose its identification
and meaning with respect to the task if segmented further.
The concept of chunks of information is exemplified by
considering chunks as the "pieces' of information required
for the solution of a task, Thus, chunks in general then

{ can contain information from a wide variety of subjects; they
can be of various disciplines, be found in many media, and

‘. be either specific or general,

4 Class A term used specifically in this study to refer to a list of

(Of Information Chunk) categories of information. This list is part of Questions 25

and 94 in tho Interview Guide,

Concepts Theories, ideas, broad technical plans, or general relation-
ships, For example, the plan for lunar orbit of manned
spacecraft preparing to descend to the moon, or the theory
of relativity.
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Cost and Funding

Critical Incident

Current Awareness

Depth

Design Techniques

Detailed Scientific or

Engineeting

Fagineering Data

Experimental
Processes or

Procedure

Exposure

Field

The allocation or expenditure of money in support of a
technical effort. For example, budget data for the coming
fiscal year, or for the development of a new land mine.

A term used in this report pertaining to a technique employed
in interviewing. This technique involves isolating and de-
fining a mutually agreed upon event between the interviewer
and respondent. In interviewing, this event usually forms
the basis for a series of further questions.

A category of information characterized by aiding a user

in keeping up-to-date in a particular field or on a particular
subject. Current awareness information tends to assist in
maintaining an awareness in the state-of-the-art.

A term that indicates the specificity or depth of information.
In the context of this study, it is a scale for measuring in-
formation chunks used, ranging from very specific, i.e., i
great depth (specific answer) to very general depth (once !
over-lightly or overview).

Detailed approaches or procedures employed in combining
ideas, and the techniques of converting these combinations
into plans and models,

(Personnel) who require in-depth technical expertise in a
particular area of research, development, test, or evaluation.
(Capability) requiring more than just an overview or
moderately detailed knowledge of a scientific or engineering
area,

A composite term including the following classes or subjects
of information: performance and characteristics, specifi-
cations, production processes and procedures, test
processes and procedures, and utilization,

A methodology used to prepare and perform an investigation.
Experimental processes and procedures may be generally
established ways of either setting up or conducting I
experiments. An example is the procedure for conducting

a wind tunnel experiment to determine the drag on a model

of a new supersonic aircraft configuration. l

A term used in this study which is based upon a relative
volume of information available on the subject of a given
chunk of information. Exposure is measured in terms of ‘
the proportion of the total available relevant information
which a user sees or wants to be exposed to. .

The 33 fields defined in the ASTIA Distribution Guide, ‘

January, 1961, Examples of fields are: Chemistry,
Metallurgy, Propulsion Systems, and Transportation.
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First Source

Information Center

Information Storage
and Retrieval

Math Aids and
Formulae

Media

Packaging

Performance and
Characteristics

Pooled Data

Production Processes

or Procedures

Raw Datn

RDT&E

The first person, organization, object,or other external
source of information consulted by the user in a search
for information.

An organization which acquires, stores, indexes, analyzes,
and synthesizes data and information, usuaily on a speciulized
subject.

A term generic to all variations of the problems of storing,
locating, and selecting information of any kind, whether it
is in graphic or digital form and whether the desired output
is a document or a specific fact.

Theorems, equations, or empirical formulas accepted as
standard information, and used as tools in calculations. For
example, the formula for the area of a circle, a constant such
as m, fixed tables such as logarithms, or Ohm's law of E =1IR.

A composite term encompassing all vehicles for information
transmission. Examples of media are: journals, otval
conversaticns, drawings, and reports,

The physical form in which the information was or could be
conveyed. Examples are 4 x 6 microfiche, printed matter,
on-line display, and so forth. Media is a major aspect of
packaging.

Observed data or qualities of an object in terms of whalt it
is or how well it performs. Examples are: "high wing
monoplane, measured speed of 825 knots," ",..a linear
functior." Performance and characteristics indicate the
actual nature or capability of an object, not the design
objectives of the object (i, e., not specifications).

The combination of various categories related to selected
questions found in the Interview Guide. The rationale for
pooling categories is hased upon the experience of the
question and the common interest of the categories.

The method or sequence of avents involved in the production
or manufacture of an object.

Unprocessed and uncorrecied data which are the primary
record of a scientific or technical measurement or event.

For example, a graphical record of telemoetry data exactly

as it appeared when it was radioed from a rocket; a high-
speed photograph of the shock waves produced by a projectile.

Abbreviation for Research, Development, Test, and
Evaiuation.
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Retrospective Search

Search Aid

Specifications

Technical
Administration

Technical Evaluation

Technica! Status

Test Process or
Procedure

Volume

The process of reviewing all present and past information
in order to select those items which are relevant to the
inquiry which precipitated the search; emphasis is on the
quality and completeness of the review and on the presen-
tation of the search product.

Search aids are designed and produced for the express
purposc of facilitating the sclection or retrieval of
relevant information. Examples of search aids are title
lists, abstract bulletins, announcement journals, etc.

Primarily quantitative descriptions of how well an object
is expected to perform. Examples of specifications are:
"The proposed aircraft must cruise at 1000 knots, ",
""...the chassis is to withstand shock of 40 g's,",

"...it is required that the computer be able to operate in
an environment of -50 degrees to +100 degrees C."
Specifications are theoretical expectancies, not what an
object is or can do (i.e., performance characteristics).

Abbreviation for Technical Abstract Bulletin which is an
announcement journal published by the Defense Documen-
tion Center (DDC).

Personnel who spend 90 percent or more of their general
work effort in administrative duties rather than as technical
contributors.

This classification includes personnel engaged principally
in monitoring contractor's technical progress (project
offices) or in evaluating proposals, It does not include
RDT&E personnel who are engaged primarily in design
or research but who may occasionully evaluate projects,
plans, or proposals.

The present condition or state of the art in a scientific

or technical area or project. For example, a quarterly
progress report detailing the accomplishments in the develop-
ment of a new rocket propellant.

The method or sequence of events involved in determing the
characteristics, capabilities, or limitations of an object
which has been produced in quantity., For example, a
procedure for conducting desert trials of a production model
of an Army tank, or procedures fur ovaluating durability of
common textiles,

See Exposure.
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